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EXFEBIMENTS WITH THE SCIENTIFIC TOP. 

BY GEO. M. HOPKINS. 

A scientific top and a few experiments adapted to it 
were described iix the last issue of this journal. 
Several other experiments, possessing more or 
less interest, are Illustrated by the annexed en- 
gravings. 

The ability of the heavy top to run for a long 
time and maintain an equable motion renders 
it particularly serviceable in experiments re- 
quiring uniformity of action. 

Two experiments in sound are illustrated : 
Pig. 1 showing the adaptation of a simple siren 
to the top, and Fig. 2 Savart's wheel. The 
siren consists of a disk of pasteboard, having 
four concentric rows of % inch holes, there be- : 

ing 12 holes in the inner row, 15 in the next, 18 
in the next, and 24 in the outer row. The disk 
is varnished with shellac to render it water- 
proof. It is mounted on a chuck fitted to the 
tapering hole of the top spindle. When the 
disk is rapidly rotated by the top, and a jet of 
air is blown upon either row of holes through 
a flexible tube provided with a small glass or 
metallic nozzle, a musical sound will be pro- 
duced by the air pulsations caused by the in- 
terruptions of the air jet by the perforated 
disk. The sounds produced by the different 
rows of holes are those of the perfect major 
chord. A large number of experiments with 
this simple siren are described in Prof. A. M. 
Mayer's interesting little book on sound. Sav- 
art's wheel is simply a toothed disk fitted to the chuck 
and adapted to be rotated by the top. When the disk 
is turned very slowly, with the edge of a card held 
against the teeth, a series of little taps are heard, 
which do not at 
all resemble a mu- 
sical sound ; but 
when the wheel is 
revolved rapidly 
by the top, the 
contact of the 
card with its peri- 
phery produces a 
sound that may 
fairly be called 
musical, the sound 
being composed of 
the rapidly re- 
peated taps. 

In Figure 3 is 
shown a disk sim- 
ilar to that used 
for the siren, but 
having double the 
number of holes 
in each circular 
row. The holes 
are }4 inch in 
diameter. The 
disk is blackened 
to render the ef- 
fects more con- 
spicuous, and the 
hole in the center 
of the disk is eye- 
leted to prevent 
wear. A metal 
disk, secured to a 
tapering spindle 
fitted into the top 
spindle, carries a 
crank pin i% inch 
from the axis of 
rotation. The 
eyelet of the disk 
is placed loosely 
on this crank pin, 
and when the 
crank is revolved 
by the top the 
disk is gyrated ; 
every part of its 
surface being 
made to travel 
in a circular 
path % inch in 
diameter, when 



sufficient friction is applied to it to prevent it from 
rotating with the top. In this case each perforation 
of the disk forms a circle, and the circles formed by 




THE CHAMELEON TOP. 

the entire series of holes interlace, appearing like so 
many chain links interlocked. By allowing the disk 
to revolve at different speeds very complicated figures 
are produced, sometimes like lacework, sometimes like 
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twisted chainwork. Occasionally one part of the figure 
will appear to turn in one direction while another 
part turns in the opposite direction. Some of these 
figures are shown in Figs. 4 and 5. A similar 
experiment, developed in a different way, is 
■shown in Fig. 7. The black cardboard disk is 
provided with a central eyelet, which receives 
the crank pin, as in the case of the perforated 
disk. On each of two diametrical lines crossing 
each other at right angles are formed pairs of 
holes, in which are cemented silvered glass 
beads or bright spherical steel buttons. The 
latter were used on the disk illustrated. They 
are symmetrically arranged, so that the inner 
four may follow each other in the same path, 
and the outer four may follow |each other in 
a path of their own. 

By treating this disk after the manner of the 
perforated disk above described, many brilliant 
and surprising effects may be produced. 

By holding one edge of the disk lightly be- 
tween the thumb and finger, so that it will not 
revolve, but will be made to gyrate by the little 
crank, each button will describe a % inch circle, 
^ or a small oval, or an ellipse, as shown in Fig. 7. 

:^ By allowing the disk to slip slowly between the 

thumb and finger, a series of double scrolls will 
be produced, as shown in Fig. 8. 

By varying the speed of rotation by the ap- 
plication of more or less friction to the disk, a 
great variety of intricate and beautiful figures 
are produced. Examples are shown in Figs. 9, 
10, and 11^ The effect shown in Fig. 11 is secured by 
allowing me edge of the gyrating disk to strike the 
finger once during each gyration. The luminous curve 
in this case appears to have a slow retrograde motion. 

In Fig. 16 is shown 
a cardboard disk 
mounted loosely 
on the top spindle 
and provided 
with two series of 
black radial bars, 
the inner series 
having 13 bars, 
the outer series 
having 12 bars. 
To the chuck in- 
serted in the spin- 
dle is secured a 
black disk having 
four radial slits. 

When the top is 
revolvQd and the 
lower disk is re- 
tarded, some very 
curious illusions 
will be produced. 
At times one part 
of the lower disk 
will appear to re- 
main stationary, 
while the other 
part will appear to 
revolve. Again, 
the two series of 
radial bars will 
appear to rotate 
in opposite direc- 
tions. Viewed in 
another way, they 
appear curved. 

By replacing the 
slitted disk with 
the p e r f o r a ted 
disk (Fig. 8), and 
arranging the per- 
forated disk so 
that it may be 
retarded by the 
friction of the fin- 
ger, some curious 
effects will b e 
seen. The differ- 
ent rows of holes 
will appear to ad- 
vance and recede 
^Continued on 
page 244.) 
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THE " FEBE " 

Some details have 
new Fere gun from which the French expect so much. 
It is, we learn, a mortar of unusual size, throwing 
twelve shells with more than ordinary precision for its 
type. The shells are a trifle over three feet in length, 
and contain an explosive said to possess extraordinary 
power of destruction. At a recent trial at Malmaison, 
the superiority of this gun over all others of its class 
was clearly shown, if the reports are trustworthy. It 
tore up masses of rock and shattered steel plates which 
would have proved an effective barrier to similarly con- 
structed guns with which the military world is fami- 
liar. To the purely military mind perhaps the work it 
did when confronted with earthworks is the most inte- 
resting and important, for earthworks protected by 
steel armor have come to be looked upon as an effective 
defense, at least against all manner of mortar attack, 
even if impotent against the modern rifle at short 
range. The explosive projectiles of the Fere gun tore 
away the steel plating protecting a well constructed 
earthwork, and transformed into an indistinguishable 
mass the mounds that were expected to smother it. 

The noise from the explosion of these shells is said 
to be terrific ; and while, heretofore, the bark of the 
mortar shell has been regarded as worse than its bite 
before earthworks or heavy masonry, the Fere gun 
would seem to reverse this order of things, its sting be- 
ing even more direful than its song. The reader will re- 
call the great promise and little performance of Admiral 
Porter's mortar flotilla before Forts Philip and Jack- 
son, in the Mississippi, during the civil war. Admiral 
Farragut waited patiently, or rather impatiently, with 
his fleet of gunboats lying idle in the tideway, while 
Porter essayed to reduce these works with his mortar 
play. Under so skillful ^n officer as Porter, the mOr- 
tar boats may safely be said to have been placed most 
advantageously for the attack. A terrific fire of 
bombs was maintained for hours, and a very shower 
of these missiles fell in and about the works. But 
no great harm was done. The defending batteries 
were only temporarily silenced ; and when the storm 
ceased, the gunners, who had been under shelter, re- 
turned to their stations,and it was seenthat the aggress- 
ive power of the forts had not been perceptibly impair- 
ed. Satisfied of the impotence of mortar attack, Far- 
ragut now opened on the forts with his heavy guns, 
fough this way up the river, and took New Orleans. 

Now, the Fere gun, it is alleged, is far more destruc- 
tive than the ordinary mortar, but, like the latter, its 
range is short, and this will naturally tend to restrict 
its use. If the enemy would considerately abstain 
from using his big field pieces while it was in play, it 
might, perhaps, do great execution ; but should he, 
while out of range of its projectiles, let drive at such a 
battery, it could not, save under peculiarly advan- 
tageous conditions, be worked at all. 

It will be remembered how great was the disappoint- 
ment of the French In 1870 with the performance of 
the mitrailleuse. It was a terrible engine of execution 
at close quarters, but these conditions were not always 
present ; and when they were, the destructive work of 
the German long-range field pieces preceding the actual 
onset often resulted in rendering them valueless. 



(1829), gives a painful picture of the working classes at 
that time. Every avenue to employment was choked 
with applicants. Men left the cities to find work on 
the canals at from sixty to seventy-five cents a day, 
and to encounter the malaria, which laid them low in 
numbers. The highest wages paid to women was 
twenty-five cents a day; and even the women who 
made clothes for the arsenal were paid by the Gov- 
ernment at no high rates. When the ladies of the 
city begged for an improvement of this rate, the 
Secretary hesitated, lest it should disarrange the re- 
lations of capital and labor throughout the city. 
Poor people died of cold and want every winter in 
the city, and the fact seems to have made an im- 
pression only on benevolently disposed persons like 
Mr. Carey. 



< « « I » 



Tbe Century's Rise or Wages. 

Discussing wages, in one of his lectures before the 
students of Harvard University, Professor Thompson 
gives many facts of curious interest. In 1793 the 
Schuylkill and Susquehanna Canal Company adver- 
tised for workmen, offering $5 a month for the winter 
months, and $6 for summer, with board and lodging. 
The next year there was a debate in the House of Re- 
presentatives which brought out the fact that soldiers 
got but $3 a month. A Vermont member, discussing 
the proposal to raise it to $4, said that in his State 
men were hired for £18 a year, or $4 a month, with 
board and clothing. Mr. Wadsw. 'th of Pennsylvania 
said : " In the States north of Pennsylvania, the wages 
of the common laborer are not, upon the whole, supe- 
rior to those of the common soldier." In 1797 a Rhode 
Island farmer hired a good farm hand at $3 a month ; 
and $5 a month was paid to those who got employment 
for the eight busy months of the farmer's year. 

A strong boy could be had at that time in Connecti- 
cut at $1 a month through those months, and he earn- 
ed it by working from daybreak until eight or nine 
o'clock at night. He could buy a coarse cotton shirt 
with the earnings of three such months. The farmers 
could pay no better, for the price they got for produce 
was wretched. Butter sold at eight cents a pound, 
and when it rose suddenly to ten cents, several farmers' 
wives and daughters went out of their minds with the 
excitement. Women picked the wool off the bushes 
and briers, where the sheep had left it, and spun and 
knit it into mittens to earn $1 a year by this toilsome 
business. They hired out as help for twenty-five cents 
a month and their board. 

By a day's hard work at the spinning wheel a woman 
and girl together could earn twelve cents. As late as 
1831 the best farm hands could be had tor twenty-five 
cents a day, or twice as much in mowing time Mathew 
Carey, in his letters on the Charities of Philadelphia 



Nature the Oreat Teacher. 

In his new book, " Nature's Teachings," the Rev. J. 
G. Wood has discussed a subject not before handled 
at length. Its object is to show how man's imple- 
ments and mechanical devices have been anticipated 
in nature. He asserts that there is no invention of 
man which is not anticipated, that all his mechanical 
devices have been used in nature for countless centu- 
ries. He claims that the great discoverers of the future 
will be those who carefully study the natural world. 

The burr stones of mills are. a copy of molar teeth. 
The hoofs of a horse are made of parallel plates like a 
carriage spring. The finest file made by man is a rough 
affair when compared with a Dutch rush used by cabi- 
net makers. The jaws of the turtle and tortoise are 
natural scissors. Rodents have chisel teeth, and hip- 
popotami have adz teeth, which are constantly re- 
paired as they are worn. The carpenter's plane is an- 
ticipated by the jaws of a bee. The woodpecker has 
a powerful little hammer. The diving bell only imi- 
tates the work of the water spider. This insect, al- 
though as easily drowned as any other, spends a great 
part of its life under water. Having constructed a 
small 6ell under the water, it clasps a bubble of air 
between its last pair of legf, and dives down to the 
entrance of its cell, into which the bubble is put. 
A proportionate amount of water is thus displaced, 
and when all of it is expelled, the little animal takes up 
its abode in this subaqueous retreat. 

Ill laying its eggs on the water, the gnat comT)ines 
them in a mass shaped somewhat like a lifeboat. It 
is impossible to sink it without tearing it to pieces. 
The iron mast of a modecn ship is strengthened by 
deep ribs running along its interior. A porcupine 
quill is strengthened by similar ribs. When engi- 
neers found that hollow beams were stronger than 
solid ones, they only discovered a principle which had 
been used in nature for centuries before the creation 
of man. A wheat straw, if solid, could not support a 
heavy head.' The bones of the higher animals, if solid, 
would have to be a great deal heavier to bear the 
weight which they have to support. The framework 
of a ship resembles the skeleton of a herring, and he 
who would improve aerial navigation might study the 
skeleton of a bird with advantage. Palissy made a 
careful study of the shells by the seaside, in order to 
learn the best method of fortifying a town. 

The ship worm feeds on wood, and gradually tun- 
nels its way through any submerged timber. It also 
lines its burrow with a hard, shelly coating. Brunei, 
taking a hint from this, was the first to succeed in 
subaquatic tunneling. The Eddystone Lighthouse is 
bniltonthe plan of a tree trunk, and fastened to the 
rock in a manner somewhat similar to the way a tree 
is fastened to the soil. It is supposed that the first 
idea of a suspension bridge was suggested by the 
creepers of a tropical forest. 

Mr. Wood gives an interesting account of the origin 
of the plan for the CrystalPalace. Mr. Paxton, a gar- 
dener, having noticed the structure of the great leaves 
of the Victoria Regia, a plant which had been intro- 
duced into England a few years previous, struck the 
plan of copying in iron the ribs of the leaf and filling 
the remaining space, which corresponds to the cellu- 
lar portions of the leaf, with glass. Thus, by copying 
nature, an obscure gardener became Sir Joseph Pax- 
ton, the great arehiteot.— Wilmington Collegian. 

■ ' < < » > » 

Remarkable Tree Grovrth after Girdling. 

M. B. S. writes that on his farm in Vermont, in 
June, 1884, he attempted to kill a poplar tree by 
girdling. He removed a strip of bark about three 
inches wide entirely around the tree, at a place 
about four feet from the ground, scraping off the 
pulp that had formed between the wood and bark 
that year. The wood thus left bare seasoned over 
that summer, but the tree did not die, and has con- 
tinued to grow till the present time, above the place 
where the bark was removed, but has not grown any 
below that. The measurements are given as 26]4 
inches in circumference above the place where the 
bark was removed, and 21 inches circumference below. 
The tree did not put out leaves quite as soon as the 
other trees near it, but it blossomed as full as any 
of the poplars around, and is said to ba looking as 
healthy as they are. 
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FHOTOGBAFHIC NOTES. 

To Prevent the Curling of Prints on Albumen Paper. 
— In the October number of the St. Louis Photographer 
we find the following practical hints on the above sub- 
ject, suggested by Mr. John Vansant : 

The great and forcible contraction which occurs in 
prints made on sensitized albumen paper, when they 
are dried after having been wet, can be prevented by 
the following very simple means : After having the 
prints fixed and all the hyposulphite sodium removed 
by sufficient washing, drain them well and press the 
water well out, then immediately immerse one by one 
in a solution of pure glycerine in distilled water, about 
1 part of glycerine to 5 parts of water. Let them soak 
in this till thoroughly saturated ; then remove them 
separately, and absorb the superfluous fluid by gentle 
pressure between clean gheets of white blotting paper. 
They can then be laid out flat, where they will dry 
withou* much shrinking, and be found smooth, soft, 
and with little or no tendency" to curl. 

These prints can then be mounted di'y with paste or 
gelatine, and burnished as usual. The cards will re- 
main perfectly flat. 

To Remove Yellow Discoloration from Bromide 
Prints. — Should it occur after oxalate of iron develop- 
ment, I have found the best agent to be oxalic acid, 
about 3 grains to an ounce of distilled water. After 
fixing and washing out all the hyposulphite of sodium, 
soak the prints for a few minutes, or until the whites 
are bleached, in the oxalic acid solution. Then wash 
again thoroughly to remove the acid. This acid seems 
to have very little effect on the dark parts of the pic- 
ture, and it can be applied in solution as above stated, 
successfully, to bleach the prints even after they have 
been dried. 

Retouching Negatives. — In the same journal, J. H. 
Farmer gives the following advice on retouching : 

Many photographers are in the habit of grinding 
their negatives. It is a great mistake. It is not neces- 
sary to either varnish, grind, or prepare your negative 
in any way. Simply use a metallic lead, and work 
right on the gelatine surface. The very finest effects 
can be obtained in this way. 

To Change a Blue Print to Black. — Dissolve a bean 
of caustic potash in 5 ounces of water, soak the blue 
print therein until it fades to pale yellow. Wash. 
Dissolve a heaped teaspoonful of tannic acid in half a 
pint of water. Put in the yellow prints. Leave in 
until darkened to the color desired. Then wash thor- 
oughly. 



could bCj absorbed and slowly radiated afterward, 
and that images of bodies invisible in darkness could 
be fixed by simple contact or by photographic ap- 
paratus. The question then arose whether a number 
of the heavenly bodies, which are illuminated^during 
greater or less periods, did not radiate back this light 



the factory to your coach house may — especially if 
you have been in a hurry to get possession of it — affect 
the varnish. Let it stand unused for some few days, 
washing it with cold water, drying off carefully, and 
letting it stand in the shade where cold air will circu- 
late freely. This will insure the hardening and bril- 



when they were immersed in darkness, in the form of j liancy of the varnish. 



Pbosphorescent Pbotography.* 

In observing Mont Blanc after sunset, in the be- 
ginning of September, 1883, M. Ch. Zengler was im- 
pressed with the fact that the greenish blue light 
could be perceived as late as 10 h. 30 ni. P.M. This 
led him to think that the ice on the summit, mixed 
with the debris of carbonate of lime, emitted a light 
similar in color to that of the water of Lake Leman, 
and that it would be possible to fix the image of the 
mountain, during the night time, by the phosphor- 
escent light of the ice, which ice he found to be a 
highly actinic body. 

On his return he performed an experiment consist- 
ing in projecting images by a photographic camera 
and lenses upon a plate of glass covered with Bal- 
main's luminous paint, spread evenly over the surface, 
as if a photographic plate was to be covered with 
collodion. 

After an exposure of a few seconds' duration, he 
took the plate from the camera into a dark room and 
placed it in contact with a photographic dry plate. 
After one hour's contact in darkness, he found that 
the image of the object appeared in all its detail, 
just as in the case of an ordinary exposure. 

From his observations in Geneva, M. Zengler thought 
that carbonate of lime that had received the rays of a 
bright sun during the day might emit invisible, but 
very actinic, rays. Following out this order of ideas, 
he performed an experiment during the night of 
May 17, 1884, the sky being clouded. An exposure 
of the plate, about midnight, upon the terrace of 
the Astronoiuo-Physical Observatory of Prague, for a 
period of fifteen minutes, gave reasonably good images 
of towers and surrounding buildings, after a contact 
of the phosphorescent plate with the photographic 
plate, prolonged up to the morning of the following 
day. From this the author concluded that radiations 
were emitted, even by isolated bodies, that at mid- 
night were quite actinic in the absence of all other 
light. 

M. Zengler repeated, later, these experiments, using 
printed paper which he had exposed during the day- 
time to strong sunlight. After an hour's exposure, 
he placed it in contact with ordinary sensitized paper 
in the camera. In a few hours the impression of the 
paper was effected in such a way that development 
was not required, fixing alone being necessary, the 
letters appearing in plain black. M. Zengler has ap- 
plied this method to copying printed notes. 

These experiments led to the conclusion that light 



actinic light, just as walls illuminated in the daytime 
gave up during night the light absorbed. If this 
surmise was correct, celestial chart makers could take 
advantage of it, for with a telescope of 8 inches aper- 
ture and 41 inches focus, a few seconds would suffice 
to print the phosphorescent plate, and to show stars 
even of the ninth degree of magnitude, when in dark- 
ness the phosphorescent plate thus acted on was 
brought into contact with a gelatino-bromide plate. 

Quite recently the author has experimented with 
fluorescent bodies and with bodies sensitive to ac- 
tinic light, such as uranates and nitrates of uranium ; 
he thus obtained latent images that could be devel- 
oped after several months had elapsed, provided that 
during this period they were kept in darkness and 
in perfectly dry air. 

In conclusion, the images of many bodies can be 
obtained in darkness when, like carbonate of lime pa- 
per, etc., they possess the property of slowly giving out 
light absorbed during an exposure. Thus objects 
can be reproduced which up to the present time re- 
mained quite invisible to the eye, by making long 
exposures with lenses or mirrors of very short focus 
upon plates covered with phosphorescent or fluores- 
cent substances, and by printing in darkness and 
for a long enough time upon a more or less sensitive 
bromide plate, either collodion or emulsion coated. 



Xbe Fearless. 

This vessel, which is at present being fitted out by 
the Barrow Shipbuilding Company, from whose yard 
she was launched in March last, is the first of a very j wetted soap— and the lather then removed with the 



3. Don't use the same sponge and chamois leather 
for washing the panels and under parts and wheels of 
a carriage. When washing a carriage, keep it out of 
the sun. Take care not to wet the Hnings, if cleaning 
off with a hose. For washing the body panels use a 
large, soft sponge, well saturated, which squeeze over 
the panels, so that the dirt will flow off with the water 
as it runs down. Use a second sponge for the under 
parts and wheels, and carefully dry each part with its 
special chamois. 

4. Don't allow mud to dry on a new or newly var- 
nished carriage : spots and stains will be the invariable 
result if you do. 

5. Don't use a spoke brush for cleaning the wheels 
and under parts of vehicles, even when you are tolera- 
bly confident that all mud has been removed. If any 
grit is left on either wheel or brush, it will scratch off 
the varnish and spoil the gloss as badly as if sand- 
paper had been used to do the work. 

6. Don't allow water to dry of itself on a varnished 
surface, as this will produce stains. Remove all moist- 
ure with the chamois leather only, after the soft sponge 
has been used. 

7. Don't use hot water or soap on a varnished sur- 
face. 

8. Don't let leather-top carriages lie long unused with 
the top down, but raise it occasionally, taking off the 
strain on the leather and web-stay by slightly " eas- 
ing " the joints. Frequently unroll the aprons also. 
If the leather is enameled, it may be washed occasion- 
ally with weak, soapy water — not first scrubbed with 



formidable type of torpedo cruisers which are being 
built for the English navy. The Fearless is expected 
to be ready for active service about November next. 
The vessel is 330 feet between perpendiculars, 34 feet 
extreme breadth, and 19 feet 9 inches depth of bold. 



hose. 

9. Don't omit to take precaution against moths in 
cushions and linings. In the case of a close carriage, 
set a saucer of spirits of turpentine and camphor on 
the floor, draw up all the glasses and close the doors. 
Her displacement is 1,430 tons on a mean draught of 13 ; Thi.s will prevent moths from doing damage, and often 
feet6inches,whencompletely equipped with armament, ' cure when neglect has to be remedied, 
stores, and coal on board. She is propelled by twin ; 10. Don't neglect to examine the axles frequently, 
screws, each screw being driven by an independent See that they are well oiled, and that the washers are 
pair of engines of the collective power of 1,600 horses, | in good ord%. When they require oil, use sperm oil, 
giving an aggregate indicated horse power of 3,300 such as is always in the sewing machine drawer. Sweet 
horses for both pairs of engines. The speed indicated oil will gum up, and should never be used. When put- 
by the Admiralty when the vessel was designed was ting on the axle nuts, be careful to fit the thread pro- 



* Paper presented at the seance of the Academy of Sciences, Paris, 
AoROBt 30, 1886, by M. Ch. V. Zengler. 



163^ knots, but the builders are confident that a much 
higher rate of speed will be attained during the forth- 
coming trials. 

The gun armament consists of four 5 inch B. L. R. 
guns, mounted on Vavasseur's central pivoted carri- 



perly, not crossing or straining it. Occasionally in- 
spect the entire vehicle. If a bolt or a clip seems getting 
loose, tighten it up at once with the wrench. If the 
tires of the wheels slacken, so that the joints of the 
felloes can be seen, have them shrunk at once ; and 



ages, eight Nordenfelt machine guns, and two Gard ■■ whenever any little repair becomes necessary or even 
ner guns. The torpedo armament consists of eleven advisable, have it done at once, and by some one who 



torpedo tubes, or air guns, one fitted on the bow under 
water, and the others ranged along the upper deck. 
The gunners, when working the guns, are protected by 
shields revolving with the carriages, and those work- 
ing the torpedo tubes are protected by steel plating in 



knows how to do it. 



» » • > » 



Fast Steamers at Loiv Cost. 

A new company has been formed to run steamers be- 
tween Liverpool and the Isle of Man. The island is 
way of each torpedo port. Four air- com pressing en- ' distant about 75 miles from Liverpool, and about equi- 
gines are fitted in the vessel for supplying motive distant from England, Ireland, and Scotland, and has 
power to the torpedoes, and for ejecting them. There of late years become one of the most important seaside 
are also two electric search lights of 30,000 candle resorts in the United Kingdom, the passenger traffic 
power, supplied by a dynamo. The Fearless being un- having increased to such an extent that there are fre- 



armored, her safety as a war cruiser is secured by the 
engines, boilers, steering arrangements, magazines, 
and other vital parts being placed below the load 
water line in watertight compartments with a protec- 
tive steel deck fitted over them. She can be steered 
from three different places, and, when in action, all 
her men can be put out of sight. The vessel is built 



quently four or five boats dispatched with passengers 
from Liverpool to the island the same day. The com- 
pany has arranged a conditional contract for two first- 
class screw steamers, handsomely fitted and furnished, 
having triple expansion engines of about 1,500 horse 
power, and to be fitted with bilge keels, which prevent 
rolling to a great extent. The dimensions will be : 



of steel, and particular care has been taken to combine ^ Length, 335 ft. ; breath, 30 ft. ; depth, 13}^ ft. ; which 



strength with lightness. 



dimensions and power are largely in excess of the pres- 
ent screw steamers on this station, and the company 
further intend building a first-class winter or spare boat 
of smaller dimensions. 

.Messrs. Russell & Co,, of Port Glasgow and Greenock, 
commenced the first steamer on the first of Octo- 
ber, and she is to be ready for her station by next Eas- 
ter. As an example of the low prices at which steam- 
ers may be had now, we may state that the contract 



The Care of Carriages. 

The editor of the Wagon Maker in a recent interview 
with a prominent Chicago carriage builder gained the 
following information relative to the care of all paint- 
ed vehicles. 

The Jehu's Decalogue or Ten Commandments, as he 
terms his ten " Don'ts," runs as follows : 

1. Don't forget that the preservation of the colors of price for the large steamers, which are to be built ac- 
painting and lining of a carriage depends in a great cording to Lloyd's highest class as well as to the Board 
measure upon the way in which it is housed. The barn of Trade requirements, and to steam at 17 to 18 miles an 
should be airy and dry, with a moderate admission of hour, is only £18,500 each, subject to any alterations 
light, otherwise the colors will be affected. Do not let that may be considered necessary by the directors, and 
the vehicle be rolled near a brick wall, as the dampness the price of the spare or winter steamer, the plans and 
of the wall will fade the colors and destroy the varnish, i^gipecifi cations for which are now being prepared, will be 
Direct sunlight should not strike upon it through the about £10,000. 
windows, which should therefore be curtained or other- i *'■>>' 



wise screened. The coach house should not be con- 
nected with the stable or next the manure pit, since 
the ammonia fumes rising from the stalings will do 
more to crack and ruin varnish, and ruin colors of paint 
and lining, than all other causes put together. 



What n(akes Vinegar Sharp. 

George Adams, in 1747, said that some people have 
imagined that the sharpness of vinegar is occasioned 
by the eels striking their pointed tails against the 
tongue and palate ; but it is very certain that the sour- 



3. Don't be in too great a hurry to use your vehicle est vinegar has none of those eels, and that its pun- 
when yon have it delivered — either at first or after it j gency is entirely owing to the pointed figure of its 
has been revarnisbed. The change of temperature froiu salts, which float therein. 
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INSTBirilEITT FOB OBTAINING LENGTHS' AND BEVELS 
OF BAFTEBS. 

This instrument consists of a rectangular frame, A, 
hinged to which is the board, G-, and the straight edge, 
H, and attached to which is the protractor, E. These 
parts are arranged and graduated as shown in the en- 
graving. The instrument is used for obtaining the 
length of rafters — forjinstance, for a building 8 feet wide 
— by placing a square on the graduation, 6, at 4 feet, 
■which is the distance from the center of the building 
to the outside, and adjusting the board, G, to the 
desired pitch of the roof on the protractor, E. Where 




CONLEE'S INSTBVUENT FOB OBTAINING LENGTHS 
ANB BEVELS OF BAFTEBS. 

the square touches one of the lines, d, on the board, 
the distance from there to zero indicates the length of 
the common rafter ; and by following the respective 
line, d, across the board to the straight edge, which is 
set say at 45°, then the intersection of the lines, d, at 
the graduation, e, of the straight edge gives the length 
on the scale, e, of the hip rafter. By following the 
line, c, which) intersects the line, d, and scale, e, 
down to the scale, a, then the latter indicates the 
length of the jack rafter. The instrument is also 
adapted for accurately and quickly obtaining the 
bevels for jack, common, and hip rafters, and for ob- 
taining the bevel across the face of the stjaff for splay 
or hopper work, and also the miter across the edge of 
stuff for splay or hopper work. 

This useful instrument is the invention of Mr. Har- 
rison Conlee, of Petersburg, 111. 

> < ■ > * 

OBE CONCENTBATOB. 

The object of this invention, which has been pat- 
ented by Mr. John D. Channell, of Nevada City, Cali- 
fornia, is to provide an ore concentrator simple in con- 
struction, and which will effectively concentrate the 
heavy and light particles of the precious metals. The 
main driving shaft extends along one side of the ma- 
chine, and at each end is provided with a beveled gear 
engaging with a similar gear on an upright shaft. At 
the upper ends of these shafts are cranks and pins, to 
which are attached rods securely fastened to the 
frame carrying the belt. The belt frame hangs on four 
swings, and is easily given a rotary motion. At the 
lower ends of these swing rods are screws, whereby the 
belt frame can be adj usted up or down, so as to bring the 
belt (perfectly level. There are four large and twelve 



about the center of the main shaft. The feed gear is 
worked by means of a belt on cone pulleys, as shown 
in the engraving. 

The pulp or sand from the battery is delivered to the 
machine through a hole in the center of the distributer, 
and is spread evenly over the belt. The water dis- 
tributer on the front furnishes an extra supply to more 
effectually wash out the 
sand. 

Each edge of the rubber 
belt is provided with a 
rubber tube or hose, of 
such size as to prevent the 
water and sand from run- 
ning off. This construction 
insures durability, as the 
flexibility of the belt allows 
it to easily pass over the 
rollers without danger of 
breaking. 

It will be seen that this 
concentrator is simple in 
construction, and does not 
require a thoroughly ex- 
perienced person to operate 
it. The easy rotary motion 
of the belt carries gold sul- 
phurets and all heavy met- 
als to the bottom, and holds 
them there while the sand 
is washed away. As this 
rotary motion is smooth 
and continuous, the belt 
can be run faster than in 
those machines Jjaving a 
vibrating movement, while 
it washes the sand away 
quicker and saves lighter 
and finer dust. It also re- 
quires a minimum amount 
of power to work it. Tests 

have shown the advantages of this machine in the 
quantity of metal saved, the rapidity of its operation, 
and small power required. 

♦ < ■ > » 

BAILWAY TBACE SYSTEU. 

The object of this invention is to obviate, by means 
of a simple and efficient system of railway track con- 
struction, the difficulties which arise in maintaining 
the rails of a track, as ordinarily constructed, in proper 
surface and to correct gauge. The ends of the main 
rails are turned outward where splice rails are laid, 
as represented in Fig. 1. The splice rails are beveled 
at the ends, so as to lie closely to the inner sides of 
the main ones, and form therewith continuous rails, 
and are located at places where the accumulation of 
the "waves" — which cause "creeping" — in the rails 
would reach a dangerous limit, as at crossings at grade, 
at the base of heavy inclines, and at frogs and draw 
bridges. The ends of the main rails are set close to- 
gether, no separation being made to allow for ex- 
pansion, as in the usual construction, and are con- 
nected by fish plates which do not allow for length- 
wise movement of the rails. The spikes are not 
driven as far as possible, a space of about half an 
inch (Fig. 4) being left between their heads and the 
rail flanges, which are not notched to receive the 
spikes. The splice, rails have notches in their flanges 
through which spikes are driven so. that their heads 



may be compressed by a properly arranged screw. 
The recess of the grip is a little wider than the rail 
base, so that, when the pin is forced inward by the 
screw, the grip will be turned to cause diagonally op- 
posite edges to clasp the rail and prevent its back- 
ward movement, while allowing a forward movement. 
To release the rail for any purpose, the recess in the 





NOONAN'S BAILWAY TBACK SYSTEM. 



grip can be brought about parallel with the rail by 
properly turning the screws. The ties are entirely 
covered with dirt, as shown in the background of 
Fig. 1. This covering does not interfere with the 
lengthwise movement of the rails, while it holds the 
ties solidly' in the roadbed. Although this system is 
especially intended for use with dirt roadbeds, it may 
be adopted when the ties are ballasted with sand, 
stone, or other material. 

This invention has been patented by Mr. Philip 
Noonan, of Bdgard, La. 

*« » > ♦ 

BIVETING TOOL. 

The construction of this tool is very clearly shown 
in the figure herewith presented. On one end of the 
shank or body portion is a punch about the size of an 
ordinary copper rivet, and on the other end is a suit- 
able boss to receive the blows of a hammer. One end 
of the head piece has a concavity shaped to give a 
proper form to the upset end of the rivet, and at the 
other end is a boss for striking upon. To ijse the tool, 
the parts to be united by rivets are first pierced by the 
punch, when the rivet is inserted and the usual washer 
put on. The projecting end of the rivet is then placed 
in the hole in the shank of the tool, when the stroke of 
a hammer forces the washer down tightly to the work. 
The concavity is then placed over the end of the rivet, 
which is then upset and given a neat convexed finish 
by blows delivered upon the opposite end of the head 
piece. The punch m£|,y- be made removable, and the 
hole in the shank may be formed in a removable sleeve, 
to adapt the tool for use in setting rivets of various 
sizes. 
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CHANNELL'S OBE CONCENTBATOB. 



small rollers over which the belt travels. The one at 
the head of the machine drives the belt by means of 
a screw gear and vibrating connection. The next 
roller carries thejbelt down into ajbox containing water, 
where the gold and other metals are washed off. The 
next roller acts as a tightener and also raises the belt 
higher than the end one, so that the sand and water 
will not run back under the machine. The fourth 
large roller is at the rear of the machine. The twelve 
small rollers are placed under the belt on top of the 
frame, to give a smooth surface to the belt. 
The machine is run by a driving pulley placed at 



clamp the rails down firmly to the ties. The ends of 
these rails are connected to each other by tie rods. 
Near each beveled end of the splice rails is applied to 
the main rails a grip (Figs. 2 and 3), which consists 
of a plate bent to form a recess in which the main 
rail rests, while the opposite end parts of the grip 
lie loosely in recesses between upper and lower blocks 
bolted to the adjacent ties of the track. In the end 
of one block is threaded a screw, whose inner end may 
be forced against the adjacent end of the grip. In 
one end of the other block slides a heavy pip, out- 
side of the head of which is a spiral spring, which 




STEVENS' BIVETING TOOL. 

This handy riveting tool is the invention of Mr. 
James H. Stevens, of Grover, Col. 



Aluminum Tin. 

The applications of aluminum are now considerable, 
and M. Bourbouze, a French physicist, has added to 
their number by employing an alloy of the metal with 
tin for the internal parts of optical instruments in 
place of brass. The alloy he employs consists of 10 
parts of tin and 100 parts of aluminum. It is white, 
like aluminum, and has a density of 2'85, which is a lit- 
tle higher than that of pure aluminum. It is, there- 
fore, comparatively light, which is an advantage for 
apparatus where lightness is desired. It can be sol- 
dered as easily as brass, without special means, and it 
is even more unalterable than aluminum to reagents» 
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IMFBOT£D TOBOGGAN. 

The slats forming the bottom of the toboggan are 
made with their middle parts raised longitudinally 
and rounded, and with flat flanges along their side 
edges, forming a ribbed surface. The slats are se- 
cured to the cross pieces by nails, screws, or rivets 
passing through the side flanges as shown in the cross 
sectional view, Fig. 2. The slats may also be held by 
screws passing through the cross pieces and into their 
thicker middle parts. The forward ends of the slats 
are curved to give the usual shape to the front end 




CLAFF & AINSWOBTH'S IMFBOVES TOBOGGAN. 

of the toboggan. The hand rails are supported by 
projections on the upper sides of the end parts of the 
cross pieces. The forward ends of the side bars are 
left free to give the requisite elasticity to that end of 
the toboggan. The front corners of the toboggan are 
connected with the side bars by cords in the ordinary 
way. This construction forms a bearing surface free 
from screw or rivet heads or countersinks to cause 
friction and scratch the ice, and will polish easily and 
quioiily. It is claimed that this toboggan will run 
faster and wear longer than those made in the usual 
manner. This invention has been patented by Messrs. 
B. W. Clapp and S. Ainsworth, of 75 Putnam Street, 
Saratoga Springs, N. Y. 



GAME CABBIEB. 

Mr. James H. Stevens, of Grover, Colorado, has 
recently patented an inexpensive device by which 
game can be conveniently and safely carried from an 
ammunition pouch or belt. It consists essentially of a 
heavy steel wire, bent as shown in the engraving. 
The edge of the holder or pouch is secured to the 
inner part of the carrier in any approved way. 
The ends of a strap, by which the combined 
carrier and holder is swung from the shoulder of 
the sportsman, are attached to eyes formed by the 
upper parts of the wire. These eyes are large 
enough to allow the heads of game to be passed 
through them into the spaces between the wires, 
which are small enough to hold the game by 
their necks. About at the middle of each side of 
the carrier is a hook, which, when closed, serves 
as a brace for the sides of the carrier and also as a 
support for a small quantity of game, which is 
thus held as high as possibleirom the ground, to 
prevent it dangling about the sportsman's legs. 
By slightly modifying the construction, this car- 
rier can be applied to an ordinary cartridge belt. 
^ < « > » • — 

ENGINSS 07 THE FADDLE STEAMEB OZONE. 

We give a perspective view, from Engineering, 
of the engines of the paddle steamer Ozone, con- 
structed by Messrs. Rankin & Blackmore, of 
Greenock. 

The Ozone was built to the order of the Bay 
Excursion Company, of Melbourne. The Ozone ,^ 
is 260 feet long between perpendiculars, and has 
a moulded breadth of 28 feet, and a depth of 11 
feet 2 inches, with a plate keel, and the accom- 
modation on her three decks is so arranged that 
she could, on a push, carry the enormous number 
of 3,000 passengers. 

The engines of the Ozone are of the direct-acting 
diagonal compound type, and are of 314 nominal 
horse power (Clyde rule), having two cylinders 47 
inches and 85 inches in diameter, the stroke being 
5 feet 6 inches. In designing these engines, Messrs. 
Rankin & Blackinore's effort was to make the ma- 
chinery as light as possible, consistent with ample 
strength, and to this end the almost universal ex- 
haust steam jacket round the high pressure cylinder 
was dispensed with, a jacket being substituted, thus 
effecting a considerable saving of weight. The ex- 
haust pipe from the low pressure cylinder to the con- 
denser is also made of copper, as against the usual 
practice of cast iron ; and the condenser itself is a 
cylindrical casting with light malleable iron doors 
lying snugly beneath the diagonal framings. Messrs. 



Rankin & Blackmore have hitherto designed their 
diagonal framings of cast iron, box section, but in 
this case they are of solid forged malleable iron, with 
round flanges at the cylinder end, and T heads for at- 
tachment to the main framings, which, by the way, 
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STEVENS' GAME CABBIEB. 
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are connected to the cylinders at their bases by box- 
section tie pieces of cast iron. 

The connecting rods are of the double jawed type at 
the piston rod end, and are coupled to the crank 
pins by solid single jaws fitted with gun metal bushes 
having extra large surface. The valve motion differs 
from that of most paddle engines in having double 
plate links in lieu of the usual open quadrants, and 
the eccentric rods have forked ends with large adjust- 
able bushes. The high pressure cylinder is fitted with 
a single-ported, and the low pressure cylinder with 
a double-ported, valve. The reversing is performed 
by one of Brown's steam and hydraulic engines of 
the newest design, working horizontally from the bed 
plate of the main engines, and occupying very little 
space. The starting lever of this reversing engine, 
along with those of the throttle (showing conspicu- 
ously on the high pressure cylinder in our perspec- 
tive view) and starting valves, are conveniently 
brought together on the engine platform, so as to 
be easily handled by one man. 

There are two single-acting air pumps (fitted with 
Kinghorn's patent metallic valves), which, with the 




COMPOUND ENaiNES OE THE STEAMER OZONE. 
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feed and bilge pumps, are worked from the piston rod 
cross heads by means of drag linlis and bell cranks ar- 
ranged so that the various buckets and plungers serve 
to counterbalance, to a considerable extent, the weight 
of the high and low pressure cylinder pistons, thus 
practically doing away with the unpleasant jerk so 
noticeable in many paddle boats. The water for con- 
densing the exhaust steam is circulated through the 
condenser tubes by one of G Wynne's "Invincible" 
pumping engines, capable of discharging over 3,000 
gallons per minute. 

The paddle shafting is all forged of." double wrought" 
iron for extra strength, and the paddle wheels are of 
the ordinary description, each having nine feathering 
floats of wood. The diameter of the wheels is 21 ft. 10 
in. over all, and 47J^ revolutions were easily obtained; 
but owing to the unusual severity of the specified trial 
(viz., four consecutive runs between the Cloch and 
Cumbrae lights, 15'744 statute miles), and the firemen 
not being accustomed to forced draught, the average 
number of revolutions on the trial trip was half a revo- 
lution less, viz., 47, and resulted in a clear mile of ad- 
ditional speed over the 30 miles guaranteed ; for the 
time taken to run the "lights" was exactly a mean 
of 45 minutes, or as nearly as possible 31 miles per hour, 
the engines indicating 2,680 horse power. 

This gratifying result was very much due to the sav- 
ing of weight effected by the adoption of the "navy " 
boilers in conjunction with forced draught supplied by 
two of Capell's fans driven by Chandler's high speed 
engines, which worked very quietly and satisfactorily, 
giving an air pressure equal to 1^ i"- of water with 
ease, but on trial % in. only was required, thus 
leaving a liberal margin for the Jinferior Australian 
coal, which from their extensive colonial connection 
Messrs. Rankin & Blackmore have found requires 
much larger boiler power than is necessary with our 
own good steam coal. 

There are six steel boilers in the Ozone, 7 ft. 9 in. in 
diameter and 15 ft. long, with a working pressure of 
90 lb. _ _ 

Scientific Wotaen, 

An agreeable illustration of the capacity of the femi- 
nine mind to grapple with the abstractions of science 
was afforded in the recent annual meeting of the 
American Science Association, whose proceedings were 
illuminated by the personal participation of several 
lady members. A paper by Mrs. Nuttall Pinart was 
read, in the section of anthropology, containing some 
analyses of Mexican inscriptions. The novelty of her 
interpretation consists in interpreting the Mexican 
symbols as phonetics and not as ideograms, thus com- 
pletely revolutionizing the previous conceptions on 
this subject. Her method has been applied to the de- 
ciphering of calendar and sacrificial stones of Mexico, 
and was suggested by the presence on these of phonetic 
symbols occurring in picture writings. This so-called 
calendar stone Mrs. Pinart believes to be the market 
stone of the city of Mexico. It regulated the time of 
holding the market days ; and perhaps the division of 
the Mexican year rested upon these times. It also 
gives evidence to the existence of a communisbic gov- 
ernment. 

In the section of chemistry, Mrs. Helen C. De S. Ab- 
bott read a paper upon the proximate composition of 
a bark from Honduras, known as " chichipati," which 
contains a new camphor and a yellow coloring matter, 
chichi patin, apparently of value as a dye and substitute 
for fustic. The same lady also presented some consid- 
erations of the relations pf the chemical constituents of 
plants to their morphology and evolution, maintaining 
that the chemical constituents follow parallel lines with 
the evolutionary course of plant forms. In the section 
of economic science, a paper was read, written by Mrs. 
John Lucas, of New Jersey, upon silk culture ; and 
finally, in the section of mathematics and astronomy, 
Anna Winlock's views were read on " the limitations in 
the use of Taylor's theorem for the computation of the 
precessions of close polar stars." — American Analyst. 

■ » < » > » 

The Incentive to Oivn a Home. 

The Manufacturer and Builderthin'ks that the man 
who is working to secure a small piece of property 
substitutes a new and distinct ambition for a remote 
and vague one. Day dreams about large estates and 
princely incomes may be very amusing, but they are 
not half so profitable as a vision of a lot 100 by 300, 
with a snug little dwelling house upon it. With this 
before him, a man will rise early and retire late, turn- 
ing his hand cheerfully to any and every kind of work. 
He will have a motive for rigorous economy which will 
make it a pleasure. He will have the vision of the last 
payment before him as a perpetual motive to modera- 
tion in passions, economy in expenses, abstinence 
from expensive pleasures and from expensive com- 
panions. Thus it will come to pass that a judicious 
debt, incurred at the beginning of a journeyman's or 
laborer's career, will become his good genius, watching 
over him, inciting him to all industry and to self-gov- 
ernment. Every laboring man ought to own his house. 
The first duty of the workingman should be to convert 
his earnings into real estate. 



EXFEBIMENTS WITH THE SCIENTIFIC TOP. 

(Continued from first page.) 
in a very erratic way. Figs. 13 to 15 inclusive illus- 
trate the well known and very interesting toy known 
as the chameleon top. This top is shown in this con- 
nection, as the beautiful experiments which have been 
adapted to it may be transferred with great advantage 
to the heavier top. Pig. 12 shows the top itself, with 
the black sector lifted out of its normal position to 
show the colored segments on the face of the top. 

When the top is spun with the black sector resting 
on its face, a great variety of changes of hue may be 
produced by retarding the sector, by touching the 
metallic radially ribbed disk attached to its center. 
This operation causes it to shift its position on the 
top, and expose the different colored segments in suc- 
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BABIAL DISKS. , 

cession. Persistence of vision causes the segments to 
appear as circular bands of color, which constantly 
change. 

When the colored paper ellipses shown in Pig. ISTare 
thrown upon the top and touched by the finger, the 
colors are curiously blended. 

The tricolored disk shown in Pig. 14 is to be support- 
ed loosely on one of the wires shown in Pig. 15. This 
disk, when revolved, yields some very pretty effects. 
The wires shown in Pig. 15, when inserted in the hol- 
low top spindle and revolved, produce the figures 
shown in the upper portion of the engraving, appear- 
ing like phantom vases, bowls, etc. 

When this experiment is adapted to the large top, 
the wires are replaced by thin nickel plated tubes, in- 
serted in wooden pins fitted to the spindle of the top. 
The tubes are provided at their upper ends with small 
spherical knobs. 

In addition to the experiments described, there are 
of course many others of equal interest which may be 
performed by means of a heavy top. 

The spinning device shown and described in the first 
paper has been adapted to a large gyroscope. 



the outer end of the lay in such a manner as to swing 
toward and from the back of the lay, the lever being 
pushed inward by a spring, P'. In lugs on the front of 
the lay is journaled the shaft, J, the middle of which 
is supported by a forked piece, J', between the prongs 
of which projects a dagger, K, that acts against the 
bunter, O, and a supplementary bunter, N. Arms, L, 
project upward from the shaft, their heads resting 
against the outer swinging ends of the levers, E, and 
springs, I, being coiled around the ends of the shaft, 
each having one end resting against the adjacent arm 
in such way as to press the arms against the levers, E. 
Prom the under side of the breast beam, B', jaws, M, 
project downward, to which the supplementary bunter 
is pivoted, a spiral spring, P, being secured to the sup- 
plementary bunter. 

In operation, should the shuttle fail to enter the box, 
one of the prongs of the dagger, K, will strike the ordi- 
nary bunter in such way that the belt will be shifted 
and the loom stopped. By the previous method of 
construction, if a shuttle of a single shuttle loom should 
fail to leave its box while a pattern was being fcJriued 
by the harness, and the loom was allowed to run, both 
the take-up and the pattern chain would require ad- 
justing, and with a loom employing more than one 
shuttle the warp threads would be broken. 

This invention has been patented by Mr. John Meg- 
son, of Adams, Mass. 



A STOP UOTION FOB LOOMS. 

The invention herewith illustrated provides a con- 
struction by which the belt is automatically shifted 
and the loom stopped in case the shuttle fails to leave 
the box. Pig. 1 shows a front view of the lay of the 
loom, or the swinging frame, by the movement of 
which the weft threads are laid parallel to each other 

1 




UEGSON'S STOP UOTION FOK LOOMS. 

against the cloth previously woven. Pig. 2 being a cross 
sectional and Pig. 3 a plan view of the lay ; Pig. 4 
showing a plan of the under side of the breast beam. 
The lay. A, is mounted to swing between the side 
pieces of the base frame in the usual manner, toward and 
from the breast beam, also secured on the base. On 
the upper part of the lay is the shuttle race, C, with 
the boxes, C, for receiving the shuttle, D, the front of 
each box being formed by a curved lever, E, pivoted at 



Nitrate of Soda. 

Extensive deposits of nitrate of soda exist at An- 
>(bfagasta, Taltal, and other places in the desert of 
Atacama, but the chief center of production is the 
newly acquired province of Tarapaca, which is de- 
scribed as one immense bed of this valuable salt. At 
the present time the nitrate business appears to be 
passing through a series of crises which is the result of 
two distinct causes. A commission appointed by the 
United States Government to inquire into the indus- 
trial and commercial condition of the Central and 
South American States, writing on the subject of the 
nitrate deposits, says that, in 1875, the Peruvian Gov- 
ernment appropriated the nitrate deposits of Tarapaca, 
and compelled the proprietors of works to hold them 
under leases from the Peruvian Government, and to 
produce nitrate subject to the payment of a royalty, 
but the production was limited to a certain specified 
quantity per annum. The object of the Peruvian Gov- 
ernment in appropriating the nitrate deposits, and in 
limiting the production, was to prevent nitrate corii- 
peting with guano as a fertilizer. 

When Chili took possession of Tarapaca, the works 
belonging to the Peruvian Government were sold, 
those which had been seized, but not paid for, were re- 
stored to their rightful owners, and the production of 
nitrate was declared to be free. A considerable impe- 
tus was thus given to the production, which was 
already in excess of the demand, when, rather more 
than a year ago, a sudden collapse in a large consuming 
market brought about a crisis in the nitrate business. 
About three years ago the beet growers commenced to 
use nitrate as a fertilizer. The roots attained an enor- 
mous size, and the quantity produced per acre far ex- 
ceeded that obtained by any other fertilizer. Experi- 
ence, however, soon demonstrated that, although the 
beet [roots attained an unprecedented size under the 
influence of nitrate as a compost, it was at the expense 
of the saccharine matter contained in the root, and it 
was also discovered that the salt had a deleterious ef- 
fect upon the sugar in the act of granulation, and even 
upon the sugar itself. 

The result of this discovery has been the refusal of 
the best sugar producers to purchase roots to which 
nitrate had been applied. To meet this altered con- 
dition of affairs, the nitrate producers combined not to 
produce more than 10,000,000 quintals per annum ; and 
with the object of finding a new outlet for their pro- 
duction, the owners of nitrate works agreed to offer a 
prize of £1,000 to the discoverer of a new use for nitrate, 
and they also purposed distributing among agricul- 
tural societies, institutes, and schools 500 tons of salt 
for experimental purposes. A considerable quantity of 
iodine, for which practically there is an unlimited mar- 
ket, is obtained froTU nitrate, but as it is a residual 
product, the quantity obtained obeys the laws of pro- 
duction of nitrate. The iodine is held in solution in the 
water in which the nitrate earth is boiled and washed, 
and the reagent used is sulphuric acid. The total val- 
ue of the nitrate of soda exported in 1883 amounted to 
£6,409,000, of which the United Kingdom took £5,8T8,- 
000, and the United States £168,000. The total value 
of the iodine exported in 1883 was £597,000, of which 
£90,000 went to the United States and £355,000 to the 
United Kingdom. 



Referring to a carpenter who was seriously in- 
jured from the falling of an insecure scaffold, the 
American Builder adds : " It seems too bad, with 
the genius this country affords, that it cannot find 
some one who will invent a scaffold which will pre- 
vent the fearful loss of life which is dally occurring 
through the carelessness of those who build the ordi- 
nary joist and board affair." 
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Oabbase Files and Worms. 

From the address of President William Saunders, 
before the Entomological Society of Southern Ontario, 
we learn that the cabbage crop has been materially 
injured by the ravages of the cabbage Anthomyia, 
Anthnmyia brassicm, a two-winged fly, which in the 
larval state burrows in the center of the stem of the 
young plant and causes its death. This cabbage insect 
is a native of Europe, is very troublesome in Britain, 
and has been known as a very destructive insect in 
this country for about thirty years, but nothing is 
known either of the date or the method of its in- 
troduction. The flies appear in the spring, and de- 
posit their eggs upon the stems of the young cab- 
bages about or a little below the surface of the ground. 
The eggs hatch in about ten days, when the young 
larvsB usually bore into the interior and work their 
way down toward the root ; sometimes they merely 
gnaw grooves on the outer surface of the stem, and by 
this find their way to the roots, on which they feed. 
When full grown they change to yellowish red chrysa- 
lids in the earth, from which the flies shortly escape, 
the whole period of their life history, thus briefly 
traced, occupying about eight weeks. Usually, the 
plants attacked soon wilt and finally die. It is believed 
that there are two or three broods of these insects 
during the year. 

Several remedies have been recommended, such as 
dipping the roots and stems of the young plants in 
strong lye, or a mixture of earth and cow dung diluted 
with water, or a thick mixture of soot and water. Any 
bitter or alkaline substance which would adhere well 
*o the outer surface would probably deter the flies 
from depositing their eggs. Lime added to the soil, in 
the proportion of 100 to 150 bushels to the acre, after 
plowing, and well harrowed in so as to keep it near 
the surface, has proved a very effectual prevent- 
ive measure ; or even where the insects are at work 
upon the plants, if the earth is scraped away from 
about the stem of each, and a handful of lime dusted 
around it, and the soil again drawn up to the stem, the 
plants will sometimes recover. Coal dust, gas lime, 
and stimulating artificial manures have also been re- 
commended. 

The cabbage has also suffered from injuries caused 
by the common cabbage worm, the green caterpillar of 
the cabbage butterfly, which feeds upon the foliage, 
and often disfigures it to such an extent as to render 
it unmarketable. The habit of this caterpillar, feed- 
ing as it does among the folds of the leaves, makes it 
extremely difficult to reach with any sort of poison 
without at the same time rendering the cabbage un- 
fit for use. 

PYRBTHRUM, OR INSECT POWDER. 

Pyrethrum, or insect powder, which is the powdered 
flowers of Pyrethrum cinneraricefoHum, has been 
used with good effect, either dusted on the plants or 
mixed with water and applied to them with a. syringe, 
and this remedy is not in any way objectionable or 
poisonous. The pyrethrum plant is in my experience 
quite hardy in Ontario, has stood the severe cold of 
the past two winters without injury, and flowered 
freely. It is easily raised from seed, and being a peren- 
nial species, when once established it will continue to 
flower for an indefinite number of years. The flowers, 
collected when just about to expand, dried, and pow- 
dered, are very efficient as a general insecticide. 

During the past year or two, many interesting ex- 
periments have been made and valuable results ob- 
tained in the way of artificially introducing disease 
among communities of caterpillars, a sort of caterpil- 
lar plague or pestilence, which carries them off by 
thousands. There is a very fatal disease which ap- 
pears from time to time aniong silkworms, the larvae 
of Bombyx mori, when bred for the production of silk, 
a disease which spreads so rapidly that it frequently 
destroys entire broods of caterpfllars within a few 
days. So destructive has it been, that it is estimated 
that the silk crop in Europe is injured to the extent of 
many millions of dollars annually. During the past 
ten years it is believed to have reduced the income of 
sills breeders twenty-five per cent, and in 1879 was 
said to be the main cause of the great falling off in 
the silk crop of that year, which was only about one- 
fourth of the amount ordinarily produced. The cele- 
brated Pasteur investigated this disease, and found it 
to proceed from the presence of an exceedingly minute 
form of bacteria, so excessively small that it has been 
estimated that it would require eight millions of them 
to cover the head of an ordinary pin. When water 
containing these minute.organisms is sprinkled on the 
leaves on which the silkworms are fed, they are 
found to be rapidly infected and ca.pable of communi- 
cating this pestilential disease to others with which 
they are associated. The bacteria may be preserved 
in a torpid condition without loss of effectiveness for 
at least a year, probably for several years, and that 
without any particular care, and when required for use 
can be rapi lly propagated in a suitable fluid. 

In my address to you last year, I referred to a simi- 
lar form of disease which had occurred among cut 
worms, so abundant in clover fields in the Ottawa dis- 
trict ; and in 1878 and 1879 to a 'similar trouble among 



the forest tent caterpillars, at that time so abundant. 
Now, I am glad to be able to report a similar disease 
among the cabbage worms, and to indicate to you some 
practical results arising from investigations regarding 
its nature and mode of operation. 

Throughout most of the State of Illinois and in some 
parts of Michigan, it was observed last autumn that 
a large proportion of the cabbage worms sickened and 
died. Hundreds of their bodies were to be seen rotting 
on the cabbage leaves, or shrunken and dried to a 
blackened fragment. This was soon brought under 
the notice of the State Entomologist of Illinois, Pro- 
fessor S. A. Forbes, a most careful and indefatigable 
observer, who at once proceeded to investigate the 
cause of this caterpillar plague. He found the disease 
at first to be very unevenly distributed, some isolated 
fields showing no trace of it, while others not far dis- 
tant were fairly reeking with death and decay ; but as 
the season advanced it spread in every direction, until 
in some districts almost every worm perished. He 
says: "We can conceive something of the significance 
of this disease if we imagine the terror and dread 
which would seize maiikind if such a plague should 
suddenly assail human life. Whole towns would be 
depopulated, and the dead would rot in the streets by 
hundreds. There would be no escape for any, because 
the contagion would be conveyed by the very food 
and drink by which life was sustained." 

On dissecting specimens of the dead caterpillars, the 
microscope showed their intestines to be full of undi- 
gested food, and swarming with a species of micro- 
coccus, which appeared in the form of excessively minute 
spheres about one twenty-five thousandth of an inch 
in diameter, sometimes single, sometimes in pairs, 
and occasionally in strings of from four to eight. He 
found that these minute organisms could be readily 
cultivated in beef broth, and that a siijgle drop of 
fluid from a diseased worm introduced into a vessel 
of such broth would in two or three days render the 
whole contents milky with myriads upon myriads of 
these microscopic organisms, precisely the same as 
those taken from the diseased larvae. He also found 
by experiment that the disease could be communi- 
cated to other species of caterpillars. Experiments 
continued during the present year have shown that by 
propagating this form of bacteria in the manner de- 
scribed, and mixing a pint of a well charged culture 
with a barrel of water, and syringing cabbages with 
this fluid, the disease may be introduced, thus fur- 
nishing us with another means of defense against 
some of these injurious insects. 

» I » I fc . 

Telepbonlc Induction. 

Mr. Preece's paper on " Induction between Wire 
and Wire,'' lately read before the British Associa- 
tion, revealed a somewhat alarming extent of electri- 
cal induction. In Gray's Inn Road a telegraph wire 
suffered induction from a telegraph cable 80 feet be- 
low in the ground. The complaints induced Mr. 
Preece to arrange experiments on a larger scale. In 
Newcastle, induction was noticeable at 3,000 feet dis- 
tance. Experiments on the Durham-Darlington lines, 
and two other parallel lines, the one 10 J^ miles east, 
the other 53^ miles west, proved that on a Sunday 
when all other traffic was stopped, a peculiar signal 
given on the central wires of 18 miles length could 
distinctly be heard at the four corners of the two 
other parallel wires, and, moreover, Morse signals were 
heard which could only come from a line 40 miles 
away. Two other lines were therefore selected ; one 
from Newcastle 55 miles long, with 10 wires, the 
other from Gretna, 40 miles long, with 17 wires, the 
two being about parallel and 40 miles distant from 
one another. The wail produced by intermittent in- 
creasing and decreasing currents by means of a spe- 
cial commutator in the one line was sadly audible in 
the other. Mr. Preece did not consider these tests 
conclusive evidence of induction, because earth was 
used as return lead, although the respective line 
terminals were most carefully insulated. Another 
series of experiments is, therefore, now being carried 
on, with gutta percha wires bent so as to form squares, 
of a side of }4. mile length. Two such squares have 
been placed on the ground ^ mile apart ; and what 
is intrusted to a telephone inserted in the one closed 
circuit can be listened to in the other. If facts of 
this kind become known, the telephone will not gain 
in favor. Cables are not much better, perhaps ; sig- 
nals given in the one cable to the Scilly Islands have 
been heard in the other cable half a mile away. It 
is further. intended to carry a special double line of 
copper wire to Wales. Professor Silvanus Thompson 
objected to the term induction, which has become the 
household explanation for a good many different 
troubles. As the earth was used in Mr. Preece's tests, 
and perfect insulation is a practical impossibility, the 
lines of force tapped at any two points must neces- 
sarily indicate current variations. Mr. Preece pro- 
tested against having characterized the phenomena as 
induction phenomena. It was remarked that at the 
electrical tramway line at Giant's Causeway, a tele- 
graph wire is only 28 feet from the conductor rail, and 
no induction effects have ever been complained of, ' 



although .the postal authorities had to be satisfied 
about a great many points before agreeing to have 
the two lines so neai- one another. A test experiment 
was further suggested. Let us take three parallel 
wires, the one for the signals, the other two on the 
same side of the first for listening with the tele- 
phone at the one terminal ; if we have to deal with 
conduction, it cannot make any difference whether or 
not we join the two other wires by auxiliary wires, 
so that they form one complete telephone circuit ; if 
it is induction, a difference must result. 

Mr. Preece further related how he had found a piece 
of a needle, suspected of being in his daughter's 
hand, when Professor Hughes' induction balance and 
Bell's contrivance, with which he localized the bul- 
let in President Garfield's body, had failed. Mr. 
Preece strongly magnetized a steel needle of the 
same size as the one which had broken in his daugh- 
ter's hand. Suspending this by a paper stirrup, he 
observed a deflection when the needle was near the 
hand, and succeeded in localizing the steel piece in 
the palm, so that an operation could be performed a 
fortnight after the accident, yielding a piece of the 
refractory needle ^ inch long. 



Nenr Tbeory of Goal Formation. 

The Bulletin de la Ceramigue points out that the 
theory enunciated by M. De Grand' Eury is opposed 
to the idea that large trees and shrubs produced coal ; 
and in further support thereof it is stated that the 
carboniferous flora consisted of plants deficient in 
substances necessary for producing coal — the investi- 
gation of M. Gaston de Saporta on this point indi- 
cating that this vegetation consisted of a relatively 
thin circle of wood and of a large quantity of a softer 
substance. Brogniart and Elie de Beaumont attri- 
bute the formation of coal to the transformation of 
the close herbaceous vegetation which surrounded 
the larger forest trees and plants. Similar opinions 
have been expressed by M. Ponchetand other savants ; 
so that M. Grand' Eury has more or less eminent au- 
thorities for his statement that a calculation of the 
accumulation of trees, etc., necessary for the conver- 
sion into even a thin coal bed of a forest suddenly 
buried under water, or gradually letting its residue 
gather on the ground, leads to an evidently errone- 
ous result, so greatly is it necessary to exaggerate 
either the mass of vegetable matter or the duration 
of the process of coal formation. Even admitting for 
a moment that coal is produced by the decomposi- 
tion of trees, M. Grand' Eury asks how it can be 
maintained that wood, in losing its moisture, has 
become liquid. Wood is known to contain a good 
deal of water, and coal has only traces of it. While 
he regards it as certain that coal was at one time 
liquid, and gradually assumed a solid shape, he con- 
siders that coal beds were formerly beds of naphtha 
and bituminous petroleum, produced by the decompo- 
sition of inferior aquatic vegetation under the in- 
fluence of heat and dampness. As a proof of this 
assertion, he quotes the fact that the porous min- 
erals found at the bottom of coal pits are impreg 
nated in their pores with naphtha and petroleum. 
This is at once detected by their odor ; and it is there- 
fore argued that this naphtha could only have been 
absorbed during the firsfr state of coal formation. 
It is further remarked that this theory serves to 
explain the formation of petroleum, asphalt, and 
other bituminous springs, which are found at various 
depths, and even at the bottom of some lakes. A 
porous soil would allow of filtration ; and hence M. 
Fongas has remarked that in calcareous districts the 
coal foundJa usually of "Somewhat poor quality. 

♦< » >» 

Photo Printing on Silk. 

In the Photographische Mitarbeiter the following 
recipe for preparing silk for printing from is given : 

No. 1. 

Tannin 40 grammes. 

Water l.OOOc.cm. 

No. 2. 

Salt 40 grammes. 

Arrowroot 40 '* 

Acetic acid 160 c. cm. 

Water 1,000 '• 

No. 1 is mixed with No. 2, well shaken, and filtered. 
The older the mixture, the better it is for use. In this 
bath the silk is thoroughly immersed, and allowed to 
remain for three minutes, when it is taken out and 
hung up to dry. 

Sensitizing solution is composed of a silver one to 
ten, acidified with nitric acid. 

Toning Bath. 

No. 1. 

Chloride of gold 1 gramme. 

Water 900 c. cm. 

No. 2. 

Sulphocyanide of ammonium 30 grammes. 

Water 500 c. cm. 

No. 1, after shaking, is mixed with No. 2. In a few 
days the mixture will become clear, when it is ready 
for use. It is preferable to dilute with from two to 
four times the quantity of water. Fixing and washing 
as usual. 
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A CHEAP TYPE WRITER. 

The accompanying engraving represents an im- 
proved type writer, whioh is remarlcably simple in con- 
struction and easy to operate. The paper enters at 
the front, passes under spring fingers, over a rubber 
feed roll — one end of which is provided with a milled 
head, by which it may be turned— and then over a flat 
type bar. Just above this bar is a rod formed on its 
upper surface with teeth 
spaced to correspond with 
the spacing of the printed . 
letters. Sliding upon this 
rod are two lugs, formed as-: 

upon a thin cast plate, 
whose outer segmental 
portion is marked with the 
letters of the alphabet, 
numerals, and punctuation 
marks. In the center of 
this segment is pivoted a 
second one, carrying a 
curved rubber strip, form- 
ed with letters, etc., upon 
its under surface. This 
segment is also formed 
with holes, which are radi- 
ally in line with the rub- 
ber letters. Pivoted to the 
plate is a lever, pivoted at 
its outer end to an arm 
provided with a horizontal 

pin adapted to enter between the teeth of the rod. The 
lever also carries two downwardly projecting pins, one 
of which, when the lever is depressed by means of a 
finger bar mounted upon the outer ends of the rod and 
extending across the machine, forces the letter under 
it down upon the paper, while the other, whose point 
is conical, enters one of the holes and serves to guide 
the first pin. 

This simple construction prevents the rubber be- 
tween the letters from being forced down, and, at the 
same time, renders unnecessary the accurate stopping 
before any particular letter of the pointer which is 
attached to and by which the type plate is moved. 
This pointer moves over the segment having the char- 
acters marked upon it, and 
can be rapidly shifted from 
letter to letter by one hand 
of the operator, the other 
hand pressing down the 
finger bar as each letter is 
indicated, this movement 
also shifting the type 
along the distance of one 
space. By pressing upon 
a thumb piece attached to 
the left hand end of the 
finger bar, the type can 
be moved along one space 
without any type making 
an impression. The strik- 
ing of a bell notifies the 
operator that the end of 
the line has been reached. 
The free end of the plate 
is then elevated, when it 
can be moved back to 
begin another line, the 
paper being advanced any 
desired distance by turn- 
ing the feed roll. Attached to the 
plate are two inking pads, upon 
which the type segment bears. The 
constant movement of the type over 
these pads insures the thorough ink- 
ing of each character. 

Provision is made for easily regulat- 
ing the length of 
the printed lines. 
The machine has 
extremely few 
parts, not one of 
which is delicate 
or liable to get 
out of order. 

Further partic- 
ulars concerning 
this type writer 
may be obtained 
from World Type 
Writing Machine 
Company, 113 
Prospect Street, 
Boston, Mass. 

■ ■■! » 

Ilf Egypt an en- 
gine specially con- 
structed to use 
petroleum as fuel 
is drawing trains 
on the railway be- 
tween Alexandria 
and Cairo. 




CHEAP TYPE WRITER. 



NEW PASSEN6ER DEPOT OF THE ERIE RAIIROAD, 
The extensive passenger train shed and depot shown 
in the engraving are now in course of erection for the 
New York, Lake Erie, and Western Railroad on the 
Pavonia Avenue, Jersey City. The work is carried out 
from the designs of the company's architect, Mr. Gr. E. 
Archer, under the superintendence of Mr. C. W. Buch- 
holz, the Chief Engineer of the department of Bridges 
and Buildings. 

The train shed is 600 feet long and 140 wide, and is 
constructed in an unusually substantial manner. 
Iron standards or columns forming the main support 
of the structure are erected at distances apart of 25 ft., 
being bolt«d with % in. bolts to large blocks of blue- 



TOTAL WIDTH /40 fefT 




stone built on columns of 
brickwork which are sup- 
ported on platforms, each 
constructed on four 
wooden piles. The side of 
the building is covered 
with Cameret tin and 
white pine sheathing, 
matched and planed on 
both sides and double 
beaded. Eendle's system 
of glazing is used for all the 
extensive skylights, and 
the main front of the 
building is covered in with 
ornamental galvanized 
iron. 

The construction of the 
roof is shown in our en- 
graving of the sectional 
view. The main and side 
trusses are stiffened longi- 
tudinally with trussed 
purlins and latticed struts, 
and the roof is covered 
with tin laid on 1J4 in. yel- 
low pine boards. 

All the tin is painted 
with one coat of paint on 
the felt side and two coats 
on the outside, and the 
wood work is finished in three coats of olive 

green. 

The passengers' depot, which will be shortly erected, 
will have a handsome elevation oTerlooking the river. 
It will be provided with two baggage rooms, office, two 
express rooms, restaurant and kitchen, emigrants' 
waiting room, and a general waiting room measuring 
66 ft. X 100 ft. On the upper floor are to be the com- 
pany's offices, arranged to be approached from a gal- 
lery extending around the general waiting room, which 
will reach the whole length of the building to the 

roof. 

It is calculated that the total cost of the two build- 
ings will be about $150,000, of which $75,000 will be ex- 
pended on the train shed. 



<■ » »» 




THE NEW PASSENGER DEPOT OF THE ERIE RAILWAY JERSEY CITY. 



Cocoa Palms as lilebtnlng 
Conductors, 

In a recent article the 
Ceylon Observer refers to 
the power of the cocoa 
nut palm to conduct 
lightning. Sir Emerson 
Tennent long ago pointed 
out that this tree acts as 
a conductor in protecting 
houses from lightning, and 
in one instance 500 palms 
were struck in a single 
plantation during a suc- 
cession of thunder storms, 
in April, 1859. But the 
trees themselves suffer 
terribly in the process, for 
however slightly they may 
be touched by the electric 
fluid, they die. Sometimes 
only the edges of the 
branches are singed, at 
Others a few leaves turned 
brown alone show 
where the tree 
was touched, yet 
however s 1 i g h'.t 
the apparent 
effect, in course of 
time the tree 
■withers gradually 
and dies. 

In conclusion, 
the journal 
quoted inquires 
■why it is that 
cocoa nut palms 
which have 
merely had their 
external parts, 
their foliage, 
almost impercep- 
tibly singed, 
s'h o"u Id b e a s 
much doomed to 
death as those 
which have had 
their vital parts 
permeated by the 
lightning, the 
fatal result being 
only protracted in 
the one case, 
■while it is instan- 
taneous in the 
other. 
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Tbe " Noble Forebead >' Fallacy. 

It is popularly supposed that the high forehead is 
essential to a good brain, and intellectual superiority 
is usually associated with the couception.of a " two- 
storied brow." Dr. Wm. H. Mays ably combats this 
idea in the Western Lancet. He says : 

" The size of the forehead depends much on the 
line of growth of the hair that limits it. A man 
may have what is called a low forehead; but if the 
hair could be removed to the height of four or five 
inches, the same individual would present as fine a 
specimen of the traditional " noble forehead " as could 
be wished, a perfect " dome of thought," particularly 
if the frontal sinuses happened to be large or pro- 
tuberant. Again, a low forehead has ever been held 
a sign of beauty in woman, and has certainly never 
been regarded as an impeachment of her mental capa- 
city. The truth is, the front part of the brain has 
very little to do with the intellectual process. It is 
the posterior lobes of the brain with which the higher 
faculties of the mind are associated. Gower assigns 
to the frontal lobes, excepting their lower and hinder 
portions, a negative position as regards psychical im- 
portance. Only man possesses posterior or occipital 
lobes ; they are the latest achievements in the long 
line of cerebral development. In the higher apes they 
may be found in a very rudimentary condition ; the 
lower mammals possess frontal or anterior lobes only. 
In the lower savages, and in congenital idiots, the oc- 
cipital lobes are often ill developed, approaching the 
brute type, giving a flattened appearance to the back 
of the head. In the Stockton Asylum are several in- 
teresting idiots, some of whom, while possessing quite 
respectable foreheads, show a striking deficiency of 
back head. The neck and back of the head are in one 
line, and it is worth remarking what a foolish appear- 
ance such a contour gives an individual. When you 
see a lack of the rounded sweep or projection of the 
back of the head above the neck, you will find with it 
a low order of intellect. The idea that a high forehead 
is, taken alone, the index of mental superiority is as 
baseless as any of the exploded propositions of phreno- 
logy, with which pseudo-science it deserves to be 
classed." 

^ I » > » 

EXFEBIMENTS IN PNEUMATICS WITH A STEAM 
VACUUM. 

T. O'CONOR SLOANE, PH.D. 

From the two preceding articles in this series it will 
be seen that several experiments usually performed 
with an air pump can by simpler apparatus be shown 
almost or equally as well. It is proposed in the pres- 
ent paper to extend the list. After such a series as given 
has been followed in this work by the experimenter 
successfully, he will have little difficulty in going still 




CABTESIAN BIVEB IN VACUO. 

further, and by a little ingenuity will be able to exe- 
cute a full set of vacuum experiments. 

The existence of air in the pores of wood has already 
been shown. Striking as the experiment is, the air and 
its movements are unseen until it enters the water. It 
is interesting to watch the expansion and expulsion of 
air from a transparent vessel. A test tube is nearly 
filled with water and inverted in the cylinder or bottle 
that held the piece of wood in the former experiment. 
The cylinder should be almost completely filled with 
water. Under these conditions the inverted test tube 
sinks to the bottom, and rests there, with a small bub- 
ble of air in its upper end. The boiling flask is con- 
nected and a vacuum produced. As the vacuum grows 
greater the small residue of air in the test tube ex- 



pands, the tube grows lighter, and suddenly, when 
enough water has been expelled by expansion of the 
air, ascends to the surface. 

The air continues to expand, and begins to bubble 
out of its lower and open end. This is the action that 
takes place in the pores of the wood, and, just as in 
that case, a surprising volume of air will escape. On 
the readmission of air the test tube fills again, preserv- 
ing a still smaller air space, and sinks at once. Each 
pore within the wood acts as the test tube does, and 
the latter experiment may be accepted as a magnified 
representation of the first one. As a further illustra- 
tion of the expulsion of air from porous bodies, a piece 
of chalk may be placed in water and a vacuum pro- 
duced. Air will escape from it, just as from wood. 




FOBOSITY OF BOILING EXPANSION 
WOOD. POINT. OF AIB. 

The porosity of wood may be illustrated by the use 
of the flask alone. A round stick is thrust through a 
short piece of rubber tubing, so as to make a tight 
joint in the neck of the boiling flask. The latter con- 
tains a little water, and is boiled, and while boiling the 
stick is introduced with its end under the water, the 
rubber making a tight joint between it and the neck 
of the fiask. As the steam condenses, air will begin to 
steam through the stick from the outer atmosphere, 
and out of its lower end into the fiask. After all is 
cool, the stick can be easily withdrawn. The ease with 
which it comes out shows how the vacuum has been 
destroyed by the air thus drawn in. 

To illustrate the effect of a reduction of pressure on 
the boiling point, a small fiask should be three-quarters 
filled with water, which is to be heated to a tempera- 
ture a little short of boiling. All is quiescent until a 
vacuum is produced by connecting the boiling fiask to 
it, and operating as described. As soon as the reduc- 
tion of pressure has gone far enough, the water in the 
small fiask begins to boil. 

' In many of the experiments, the close observer will 
notice the appearance of minute bubbles in the water 
in the cylinder of the experimental vessel. These must 
not be confounded with the steam bubbles seen in this 
last experiment. The minute bubbles are not steam, 
but are due to dissolved gas — nitrogen, carbonic acid, 
and probably somewhat less oxygen. 

Another example of the expansion of air may be ex- 
ecuted by the aid of the small fiask. It is fitted with 
a tube that protrudes to a length sufficient to reach 
nearly to the bottom of the boiling flask when inverted 
over it. The small fiask is thus inverted while empty, 
the tube passing through the cork of the boiling flask 
The cork of the latter has its plug removed, otherwise 
all is tight. The water in the lower flask is boiled, and, 
after full expulsion of the air, is plugged. As the vacuum 
begins to be felt, the air bubbles out of the immersed 
end of the tube with great rapidity. When all has 
come that will, the plug is withdrawn. The water im- 
mediately rushes into and partially fills the upper 
flask. This condition is shown in the cut. A second 
vacuum is produced. As this is more than the preced- 
ing, more air will be withdrawn from the upper fiask. 
By repeating this Often enough, almost all the air may 
be expelled from the inverted flask. 

The balloon already used may be borrowed, to show 
the elasticity of air. Most of its contents are expelled, 
and it is suspended from a rod or sealed tube passed 
through the cork of the" boiling flask. It is sufficient 
to drop the balloon into the fiask. Its attachment to 
the tube is a matter of convenience for its extraction. 
In either case its neck is tightly tied, so as to make it 
air tight. All being arranged, the water is boiled, the 
cork is plugged, and the vacuum is produced. The 
balloon slowly expands, and assumes a globular shape. 
When air is readmitted by withdrawing the plug, it 
suddenly collapses. When infiated, it will be much 
larger than the neck of the flask, and might be cited as 
a parallel case to the apples in the dumpling. 

The last experiment illustrated is the familiar one 

in acoustics. The transmission of sound through space 

''is dependent on tbe existence of some material sub- 



stance. In the case of its transmission, waves are 
formed by the vibrations of the sounding body, and 
these waves affect the organs of hearing. Solids, 
liquids, and gases convey sound. A solid, to act thus, 
must be elastic and tense or solid. 

A short piece of India rubber tubing is slipped over 
the end of the glass rod or sealed tube used in the 
last experiment. A bell, small enough to pass 
through the neck of the boiling flask, is attached to 
the end of the tube by a pin. The other opening in 
the cork is plugged. The water is boiled, the cork is 
slowly placed in the neck, and the lamp removed. As 
soon as cool, the bell may be rung by shaking the flask. 
No sound whatever will be heard if the boiling was 
long enough and hard enough to expel the air. The 
India rubber, though elastic in one sense of the word, 
is too loose or limp to convey sound waves. 

In the future some more examples of this class of 
experiments may be given. By consulting text-books, 
more especially the older ones, hints for experiments 
in pneumatics may be found. An egg, by a large 
rubber tube, may be cushioned in the neck of the flask, 
a pin hole having previously been made in its inner 
end. Before resting it there, the water must be boiled. 
If the fit is good enough to hermetically close the 
flask, so that a vacuum is produced, and if the smaller 
end be placed downward, its contents will be expelled 
partially, at least, by the expansion of the air bub- 
ble. If a second pin hole is made in the upper end, 
the contents will be driven out much faster. A sharp 
edged metallic tube, fitted to the neck by a large rub- 
ber tube, will core an apple. While the water is boil- 
ing, an apple is screwed down on it ; and if the vacuum 
is good enough, the core will be drawn violently 
down into the flask. The tube protruding from the 
fiask must be long enough to go completely through 
the apple. 

No difficulty will be encountered in these experi- 
ments if good rubber corks are used and rubber tube 
joinings between separate glass tubes are avoided. 



Points on Patents. 

One of the most common errors that inventors fall 
into is the mistaking of mere mechanical skill for in- 
vention ; and one of the most puzzling things the 
examiner in the Patent Office and the judge on the 
bench are confronted with is the necessity of deter- 
mining just where mechanical skill ends and inven- 
tion begins. 

Another error prevailing very commonly among in- 
ventors and others is that an individual or corpora- 
tion has the right to manufacture a patented article, 
provided it is for their own use, and not made for 
sale. This is not so. The law gives the patentee the 
exclusive monopoly for seventeen years to make, use, 
and vend. 

Another error of inventors, although not so common 
as those above, is that the object for which a ma- 
chine is constructed, or the use to which it is to be 
put, is what the patent is granted for. This maybe 
true, to a very limited extent, where the article thus 
produced is a new article of manufacture ; but, gen- 
erally, the patent is for the mechanical arrangement 




BALLOON IN VACUO. ACOUSTIC PABABOX. 

whereby the desired result is obtained, and not for the 
result itself, and the use of such patented machine for 
an entirely different purpose is an infringement of 
the patent. The granting of the patent carries with 
it the exclusive use of the machine, no matter for 
what purpose. — C. N. Woodward, in Wood and Iron. 

» « » » » 

^Vaterprdofing Cloths. 
The following mixture, is given by a correspondent 
in Vlndustrie Textile as suitable for waterproofing 
all kinds of woven fabrics : Linseed oil, 770 ; acetate of 
lead, 1 '845 ; litharge, 10"0 ; amber earth, 0'4 ; vegetable 
wax, 1'3; soap powder, 1'2; Manila gum, 0'7 ; lamp 
black, 4'0 ; essence of turpentine, 2"0 ; India rubber 
varnish, 1'555 ; total, 100. 
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A Iiarge Anaconda. 

An anaconda, 15 feet long, the largest, it is said, that 
ever came hither, arrived last week, and was almost im- 
mediately dispatched to the Philadelphia Zoological 
Garden, where it now is. Mr. Franli Thompson, the 
dealer in wild animals, who imported it, exhibited it 
to the writer in his headquarters at 411 East 56th St. 
An attendant knocked off the top of a large box which 
lay upon the floor, and the monster was seen in his 
entirety, the great folds of the body, of a light brown 
color, marked with dark circles, lying tier upon tier 
from the bottom to the top of the box. No soonerwas 
the light let in upon him than he began to move his 
head from side to side and shoot out his forked tongue 
threateningly. 

" I want to examine his mouth," said the dealer, " to 
see if there is any appearance of canker, for it is of 
such corroding humors that these reptiles usually die." 
Saying this, the dealer eyed the monster for a moment 
intently, and the latter returned the look with inter- 
est. Suddenly the dealer, a powerful man, thrust for- 
ward his right hand and seized the huge neck with an 
iron grip, and the great mouth was opened wide in 
anger. There was no appearance of cancerous growth, 
and the wary dealer, letting go his hold, dodged to one 
side, and the blow aimed at him by the reptile fell 
short. Before he could get ready for another, the top 
of the box was jammed down upon him. It was curi- 
ous to note the effect the sight of the anaconda had 
upon the kangaroo. and other animals in the adjoining 
cages. They seemed beside themselves with Jfright, 
jumping hither and thither ; the eyes of the former al- 
most starting from the sockets. 

The anaconda is found almost exclusively about the 
Amazon watershed, and is essentially a water snake, 
living in or near the water. The boas come from the 
same locality, but are distinctly land animals. Wallace 
and Bates (the latter is now secretary of the Royal 
Geographical Society), in their voyage up the Amazon, 
some forty years ago, , had their chicken coop, which 
hung over the stern of the vessel, torn to pieces and 
robbed by an anaconda one night while they lay at 
anchor, and they aver that this reptile will take any 
kind of an animal off a vessel's deck if he can reach it. 

He lies hid in the water where animals are wont to 
come at night to drink, and when a favorable oppor- 
tunity presents itself, darts his head forward, seizes his 
prey with liis teeth, and then, dragging it into the water, 
he winds himself around, crushes, and then devours it. 



THE "SADDLE SULKY." 

The essential feature in the construction of the sulky 
represented in the accompanying engraving consists in 
so curving the axle as to admit the rear of the horse 
between the wheels, thus permitting the horse to turn 
upon his center of motion, thereby making riding in 
such a vehicle very safe. In many respects it is like 
riding in a saddle on wheels, as it is to all intents and 
purposes a part of the horse. The inventor claims that 
a vehicle of this nature will be of marked value, par- 
ticularly for riding over rough roads, or where ordinary | 
vehicles cannot be used, as there would be absolutely I 
no danger. From the en- 
graving it will be seen that 
the front of the seat of the 
sulky is supported upon a 
spring perch, rising and 
curving backward from 
the shafts, the rear por- 
tion being held upon flat 
springs secured to the 
curved bow uniting the 
ends of the shaft. This 
construction especially pro 
motes the comfort of the 
rider, and avoids the un- 
pleasant motion usually ex- 
perienced in two-wheeled 
vehicles. The sulky is very 
light, and at the same time 
exceedingly strong, since 
the axles are firmly secured 
to the continuous shaft, 
and well braced. 

The sulky here shown 
is intended for exercising 
horses, but we are inform- 
ed that a still lighter mo- 
del for trotting purposes is 
made, similar to the small 
diagram, wherein the axle 
makes a continuous arch 
under the seat over the 
rear of the horse. This 
form, the inventor claims, 
prevents very largely the 

slewing usually experienced in turning around the 
curves of a track, thereby tending to increase the 
speed of the horse and lower the record. 

This sulky has been recently patented by Charles F. 
Stillman, M.D., of 142 Broadway, New York City, and 
is being manufactured by Brewster & Co., of Broad- 
way and 47th Street. 



IKPBOVED VIBBATIIT& STETHOSCOPE. 

The engraving represents a stethoscope provided 
with vibrators or sound-augmenting diaphragms, ar- 
ranged to act on the sounding board principle, to in- 
crease the efHciency of the instrument. • The vibrators 
are thin disks of metal, skin, rubber, or other suit- 
able material, placed in the ear tips and in the re 
ceiving tube. As here illustrated, the tips and re- 
ceiving tube are each provided with four diaphragms 
held in a thimble inserted in the tips and tube in 
such manner as to form a sounding board chamber 
for each diaphragm by the relative position of the 
thimbles, the diaphragms, and the material of the re- 
ceiving tube and the tips. Four diaphragms are pre- 
ferably employed in the receiving tube, and air cham- 
bers are provided in the upper edge of each thimble. 




Patent Riekts as Property. 

The Weekly Law Bulletin reports the following de- 
cision : 

Section 14 of chapter 233, Pub. Stat., provides that 
execution may issue against the body of the defendant 
in an action of assumpsit, whenever, among other 
things, the defeildant has been guilty of fraud " in the 
concealment, detention, or disposition of his property ;" 
and an order for the execution may be granted on an 
ea; parte hearing without notice to him. A judgment 
debtor who has a valuable patent right is not entitled 
to withhold it from his creditors upon the ground that 
it is an incorporeal or intangible right ; such a right is 
not exempt from attachment by law, and one having 
property not exempt, which he detains for his own use, 
refusing to apply it to the payment of the judgment 
against hinr, is guilty of fraud in the detention. — Re 
Samuel D. Keene, S. C. R. I. II. New Eng. Rep., 505. 
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BLODGETT'S lUFBOVED VIBBATING STETHOSCOPE. 

It is claimed that by this arrangement of vibrating 
diaphragms and air chambers the effect of the sound 
waves in their passage through the tubes over the 
diaphragms is vastly augmented, and the efficiency of 
the instrument to detect the most subtile and feeble 
sounds within the human body is increased in a re- 
markable degree. As shown in the engraving, the 
letters, E E, indicate sectional views of the vibrating 
diaphragms inserted in the receiving tube, O, and the 
letter, D, indicates sectional view of vibrating dia- 
phragms inserted in rubber tips, A A. These dia- 
phragms may be applied to all stethoscopes now in 
use. 

This stethoscope is the invention of Dr. F. M. 
Blodgett, of No. 307 West 34th Street, New York city. 



» « • > » 



Use of Public Hlghnray. 

According to a late decision of the New York Su- 
preme Court (McCaffrey v. Smith), neither the State 
legislature nor a village can confer authority on a per- 
son to occupy part of the public street as a hack stand 
as against the adjacent lot owners. The court said : 
The legislature undoubtedly had the power to author- 
ize the village authorities to pass ordinances and by- 
laws (which they might enforce) limiting and restrict- 
ing the use which the public might make of the streets 
beyond their rights of travel — ordinances which could 
be enforced as against the adjoining owners themselves 



Sabmarlne mining Experiments. 

Extensive submarine mining experiments were car- 
ried out near Portsmouth on September 14, with the 
view of testing the efHciency of the present system of 
firing mines, the system, owing to the weakness of the 
detonating charges, having broken down at the recent 
naval review. Two experiments were made. Tlie first 
was with observation mines, which consisted of a line 
of six mines, each containing 500 lb. of gun cotton, so 
arranged as to blow up an enemy's ship should it have 
crossed the line. The mines were at the bed of the 
channel, covered with 10 fathoms of water, and con- 
nected by an electric tube in which was inserted at 
each mine a charge of fulminate of mercury. On a, key 
being, pressed, four out of six mines were exploded, 
and each sent up a' huge volume of water, 400 feet high. 
Gunboats were stationed 600 yards off, and after the 
first violent shock the sensation was as though the 
boats were bumpng heavily on rocks. Tliese mines 
were laid on a mud bottom, large quantities of which, 
together with tons of fish, were blown up with the 
water. The next experiment was with a line of 12 
countermines, supposed to be laid over an enemy's 
mined channel, and these also each weighed 500 lb., 
and were 180 feet apart. On the key being pressed, 11 
out of the 12 mines exploded ; but, owing to these be- 
ing laid on a sandy bottom, the shock was no greater 
to the gunboats than in the first experiment. The 
tests were carried out on a point of land eight miles from 
Portsmouth, where the effect of the shock was not felt. 




STILLMAN'S "SADDLE SULKY." 

for the purpose of keeping the streets open to free and 
uninterrupted travel. But the legislature had not the 
power, neither had the municipal authorities, as against 
the adjoining owner, to confer upon any person the 
right to make use of the highway for any other pur- 
pose than to pass and repass, without the consent of 
the owner ot the fee. 



Foolhardlness. 

To one who is familiar with the carelessness exhibit- 
ed by persons who have served a long time in danger- 
ous occupations or in close proximity to dangerous ma- 
chines, the wonder is not that so many accidents hap- 
pen, but rather that so few fatal casualties occur. A 
young man of exceptionally steady and cautious habits 
was employed some time ago by one of our leading 
woodworking establishments. His steady, cautious 
nature led to promotion, and a part of his duty re- 
quired his presence where there are many rapidly re- 
volving pulleys and belts. 
It was noticed that he 
gradually got to " fooling " 
with the belts, and he was 
warned of the danger by 
some of the old hands. 
The other day there was a 
sudden jar and a stoppage 
of a part of the machinery. 
An examination revealed 
a broken belt and the man- 
gled corpse of the young 
man. The cause was evi- 
dent to the coroner's jury — 
pure carelessness. Every 
week we read of accidents 
to carpenters, painters, 
etc., and no wonder. The 
recklessness of this class of 
men in trusting themselves 
on rickety scaffolds is in- 
comprehensible. The other 
day we saw a painter at 
the top of a long light lad- 
der, the foot of which rested 
on a frail pine goods box 
on a sideling pavement. 
On a close calculation there 
was not more than an inch, 
or at most two inches, ot 
" center of gravity " that 
prevented his receiving a 
terrible fall. And this man, 
like hundreds of others, 
takes a pride in showing his fearlessness in the pursuit 
of his vocation under all circumstances. Sensible peo- 
ple call it foolhardlness. It has cost the life of many 
a good fellow, and we really believe that whenever a 
man exhibits unmistakable symptoms of this form of 
mental obliquity, he should be discharged from posi- 
tions involving danger to himself or others. 
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Fig. l.-BOTTTE TAKEN BT HESSBS. 



A BALLOON TBI? FBOU CHEBBOUBO TO LONDON. 

A young and already celebrated aeronaut, Mr. F. 
Lhoste, has twice in the past made a trip through the 
air from Boulogne to England, but these interesting 
expeditions could have been successful only through 
his alternate utilization of superposed currents. These 
circumstances put it into his head to cross the English 
Channel, from Cherbourg as 
a starting point, through a 
S.S.W. wind, which is one 
that is well established and 
frequent in these quarters. 
He and his travelingcom pan- 
ion, Mr. J. Mangot, succeeded 
in their very first ascent in 
putting into execution the 
bold project that they had 
previously announced. 
Among the means employed 
by these explorers for travel- 
ing in a balloon over the sea, 
we consider as very important 
the use of a float for convert- 
ing the balloon into a captive 
one, and the use of a cone 
anchor, permitting of the re- 
ception of water hoisted up 
from the ocean with a pail, 
since the sun at daybreak 
tends to cause the balloon to 
rise into the higher regions, 
and to make it lose, through 
expansion, a portion of the 
gas that it contains, With 
these several methods of an- 
choring one's self to the sea 
and taking in ballast, it is not 
impossible to undertake long 
balloon trips over the ocean. 
Messrs. Lhoste and Mangot 

have been good enough to give us a complete account 
of their fine voyage, and we shall allow them to do 
the talking, but not before offering them all the con- 
gratulations that they merit : 

On the 39th of July, the wind being favorable, the 
inflation of our balloon, the Torpilleur, was begun 
at Cherbourg, at 6 o'clock in the evening, and was fin- 
ished at 11. The arranging of the paraphernalia took 
half an hour. These comprised (as explained by one 
of us at a meeting of the Congress of Learned Societies 
on the 29th of April, 1886, presided over by Mr. Faye) 
the following : (1) A helix placed under the car, and 
revolved by the aeronauts ; (3) a triangular sail, that 
started from the center and extended to a yard 15 feet 
in length, fastened horizon- 
tally to. our ring ; (3) a guide 
rope, 360 feet in length ; (4) a 
cylindro-conical float, 5}^ feet 
in length and 8J^ inches in 
diameter ; (5) a conical reser- 
voir of a, capacity of 85 gal- 
lons, and capable of serving 
as an anchor ; (6)two pails at- 
tached to an endless rope, 525 
feet in length ; (7) a sheath- 
ing of cork around the car. to 
render the latter unsinkable ; 
(8) ten bags, each containing 
44 pounds of sand ; and (9) all 
the necessary instruments. 

At half past 11 we gave the 
signal for starting, and rose 
slowly to an altitude of 1,300 
feet, which we succeeded in 
keeping until half past two 
o'clock in the morning. 
Scarcely had we left the road- 
stead when we saw that the 
navy was making efforts to 
follow our balloon by means 
of the Mangin electric light 
projector. 

Despite the skill of the offi- 
cers who had this important 
experiment in charge, we have 
learned with pleasure that 
the rays that swept the 
heavens never once met with 
us. Such want of success of 
men who are used to looking 
for torpedo boats shows how 
advantageous balloons would 
prove for approaching a 
given point. 

The amount of ballast 
thrown out during the first 
four hours of our trip was 130 
pounds, our route regaining 
perfectly regular. During 
this part of the voyage, the 
sky was remarkably clear 
around the ^?alloon ; but the 
horizon, on the contrary, was 



full of large black clouds. The brilliancy of the 
stars, as well as their oscillation, was very remarkable. 
The Milky Way gave enough light to allow of the bar- 
ometer being read. We were at the end of the period 
of from the 36th to the 29th of July, given by the 
Annuaire du Bureau des Longitudes as corresponding 
to the occurrence of an abundant flight of meteors, 
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with centers of emanation distributed over all parts of 
the celestial globe. In fact, we saw several quite bril- 
liant shooting stars start from various points of the 
firmament. These sporadic meteors were white, and 
their mean brilliancy was that of stars of the second 
magnitude. We saw seven of them. The last, toward 
2 o'clock in the morning, was the most brilliant of all. 
It left a luminous train, from which seemed to start 
several brilliant points, as would do the various frag- 
ments of a single sphere falling to the surface of the 
globe. This Are ball remained in sight for at least four 
seconds, and must have droppsd over the ocean, so 
that there is little chance of its fragments having been 
collected. But the light was observed by a few navi- 




Fig. 2.-THE BALLOON lOBFILLEUB, WITH ITS FLOAT TBAILING IN THE WATEB, 



gators. In addition to these apparitions, we ascer- 
tained the presence of a radiant corresponding to the 
star Beta of the Swan, which was situated upon the 
limit of the zone covered by our balloon. 

A large number of stars emanated from this center, 
and in an irregular manner. The phenomena lasted 
for a quarter of an hour. These stars were seen with 
difficulty, so that it wa.s 
almost impossible to get at 
the number of them. Some 
of them shot forth at the same 
moment, and we saw seven or 
eight simultaneously. 

We did not see Venus until 
more than an hour after she 
had risen. The aurora was 
very i)itense, but the bright- 
ness of the coming day worked 
no prejudice to the effect pro- 
duced by the planet. Her as- 
pect was truly admirable. 
Her brilliancy was compara- 
ble to that of an electric 
beacon, and much exceeded 
that of the Isle of Wight. 

Well knowing that the ap- 
pearance of daylight would 
give us a dangerous increase 
of ascensional force, we ma- 
neuvered from half past 3 
o'clock in the morning to cir- 
cumvent the sun's infiuence. 
For the purpose of getting to 
the surface of the sea, we set 
the helix in motion. Despite 
the inconvenience of operat- 
ing it, the balloon was 
brought within 160 feet of the 
waves without the loss of the 
least amount of gas. 
The float was at once let down to tiie surface, and as 
soon as it filled with water, through the orifices with 
which it was provided, the tension that it exerted upon 
its cable rendered the maneuvering easier. So we took 
advantage of this to set our sail. 

It was then that, to our great satisfaction, we saw 
that we were approaching the Isle of Wight with a 
velocity of nine knots an hour. The resistance of the 
float had made us lose a notable portion of our speed, 
and for the purpose of making this up and obtaining 
a lateral direction, we trimmed our sail. The latter at 
once bellied, thus proving that it was acting despite 
its dimensions, which were small relatively to the per- 
pendicular section of the balloon. We soon perceived 
that the heat of the approach- 
ing day was prod ucing so per- 
ceptible an inflation that our 
float, notwithstanding its 
weight of 130 pounds, was 
skippingoverthe waves. Now 
was the moment to put in 
execution the last part of our 
plan, and to take sea water 
aboard as supplementary bal- 
last. This maneuver permits 
of lowering the balloon at 
will, and bringing itwithin a 
few yards of the surface of 
the sea, as shown in Fig. 2. 

Upon approaching the 
coast, our float was hauled 
up, after first emptying it by 
means of the inverting rope. 
Thanks to such lightening of 
the balloon, we rose to a 
height of 3,200 feet, and en- 
tered England to the west of 
the city of Bognor, at forty 
minutes past four in the 
morning. Thelimpidnessand 
transparency of the water not 
far from the coast were sur- 
prising. The bottom, which 
was formed of rocks strewed 
over sand, partially covered 
with long seaweeds, could be 
seen vepy distinctly. 

The effect of our sail had 
been sufficient to cause us to 
deviate from the course taken 
in the first part of the voyage ; 
but, when given its liberty 
again, the balloon had re- 
sumed its first route in slight- 
ly ascending toward the 
north. 

The sun having finally 
made its appearance, we rose 
to an altitude of 4,200 feet. 
As it was our intention to 
proceed to London, we looked 
attentively in the direction 
N.N.E. to see whether we 
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could distinguish either Westminster Palace or the 
dome of St. Paul's, which is 850 feet in height. We 
soon recognized the outlines of these gigantic struc- 
tures. It was about 5 o'clock in the morning. Soon 
afterward, we saw outlined in the distance the immense 
course of the Thames, from its mouth as far as to be- 
yond Windsor Castle. Keeping ourselves in the right 
path, we preserved our horizontality-as far as to the 
Crystal Palace, which we left to the right. 

Fearing that we might miss London and ascend 
toward the sources of the Thames, we opened the valve 
in order to bring ourselves toward London Bridge 
through a lower current. 

This maneuver was thoroughly successful, and the 
great river was crossed at an altitude of 800 feet in the 
vicinity of the Tower. Having reascended to an alti- 
tude of 1,100 feet, we allowed ourselves to be carried 
along by a S.S.W. wind, which caused us to cross the 
city near St. Paul's, the Artillery Grounds, Victoria 
Park, and the entire north part of the city. 

Seeing that we were leaving London, we began to de- 
scend, and, despite the violence of the wind, found it 
possible to stop without accident in a beautiful 
meadow on the banks of the river Lee. We jvere at 
Totenham Station, a charming village to the north- 
east of the metropolitan district. — La Nature. 



Electric liamps for Goal Miners. 

The London Colliery Manager strongly urges the 
adoption of electric lanterns in place of the ordinary 
mining safety lamps. A portable electric lamp can 
now be made, possessing the following features: 
Weight, about three pounds only ; illuminating power, 
five candles ; size and shape, similar to present'lauips; 
duration of light, ten hours ; cost of repairs, charges 
for battery and materials, one penny for ten hours. 
It will be seen that in these respects there is nothing 
to prevent its immediate adoption, and the entire 
displacement of the present lamps, and even candles, 
in many mines where they are still in use. 

A strong argument in favor of the continued use 
of candles in slightly gaseous mines is that they give 
a better light than the safety lamps, and throw a 
stronger light on the roof. But this argument is en- 
tirely overthrown by the electric lamp, for its il- 
luminating power is some fifteen or twenty times as 
much as a Clanny lamp, and about ten times that 
of the ordinary miner's candle. 

The small globe which contains the incandescent 
arc can also be placed on the top of the lamp, throw- 
ing its light all around as easily as in any other po- 
sition. 

The electricity in this lamp is supplied by a primary 
battery. 

While it is satisfactory to hear that the weight is 
only three pounds, and therefore but little heavier 
than present lamps, which are generally about 2% 
pounds, it would surely be a mistake to allow that 
consideration to stand in the way of the adoption of 
a lamp which offers so many and great advantages, 
and we should not hesitate to waive the objection if 
the weight were six pounds, though it would cer- 
tainly be less convenient to carry for firemen and 
others who have much walking in the mine. 

It has been said that the cost of a number of 
lamps would not exceed twenty shillings each, and 
that, if manuf ictured in very large quantities, the cost 
would be considerably less. 

In respect to the consequence of breaking a lamp 
in gas, there is admittedly a spark exposed at the 
precise moment of breaking the vacuum globe ; but 
this immediately dies out, and electricfcns anticipate 
no danger from it, in even the most explosive atmo- 
sphere. 

The present lamps may receive many jars and 
shocks, and even be dropped to the ground, with- 
out serious injury, and frequently without putting out 
the light ; but it is to be doubted whether their future 
rival, the electric, will be equally obliging, although, 
in this respect, much may possibly be done by con- 
structive modifications. 

The heat of the portable electric lamp is quite in- 
considerable, and to hold it aslant or to splash it 
with water will in no way damage it. These are 
valuable features, and there are many others. Its 
light will neither affect nor be affected by the purity 
of the surrounding air, and it must very much in- 
crease the comfort and health of miners to remove 
from a large mine several hundreds of the present 
lamps, which, burning not only a large quantity of oil 
daily, but many of them also burning a large quantity 
of fire damp, though then giving less light rather than 
more, have an effect on the atmosphere which may 
not be noticeable with a thermometer or a chemist's 
appliances, but that much reduces the comfort and 
health of the miners, and would be gladly dispensed 
with by men working in hot places. 

The electric lamp has also all the ad vantages which 
attach to a superior light. Nearly every kind of work 
may with it be more efficiently performed, especially 
the cleaning of the coal before loading. The dangers 
of hanging roofs and sides are brought into promi- 



nence, and thus great advances are made in both 
safety and economy. 

It must be said for the present lamps that their 
light gives warning of the presence, in dangerous 
quantities, of noxious gases, and thus wards off a 
possibility of suffocation ; and that when the existing 
chief security for pure air is removed, the mainte- 
nance of an adequate ventilation may be neglected, 
and injury to health caused thereby to the miners. 
But though a very convincing witness of impure air 
be then silenced, another will yet remain, for happily 
the fire damp of mines is usually accompanied by a 
smell which the practiced miner can readily distin- 
guish. And, further, it must be conceded that if it is 
thought necessary to retain in a mine a few " safety 
lamps " in the hands of the firemen, the chance of an 
explosion emanating from a safety lamp will be less- 
ened in at least the same proportion as the number 
of such lamps. But for our part, we would go to the 
full extent, and not retain one of the present lamps 
except as gas indicators for use in shot firing, and 
then only failing the practicability of other indi- 
cators. 

We believe the adoption of electric lamps will not 
give rise to neglect of ventilation, but quite the re- 
verse, for, as we have suggested, the necessity of lim- 
iting the maximum velocity of the air currents will 
be removed, and in the majority of large mines very 
large air roads have been formed, and only an in- 
creased water gauge will be needed to circulate a much 
larger ventilation. This may well be the next step in 
the onward march of the mining art. 

Let us see, then, the picture which is conjured up 
by these thoughts for the morrow. A mine most 
brightly illuminated, which has not the odor of burn- 
ing oU, which has no lamp stations, no lamp keys, no 
caution boards, but with an increased ventilation and 
higher air velocities, which imply no danger, but 
cause a purer and cooler atmosphere, and are the re- 
sult of more powerful ventilating machinery with- 
out outlay on the already large airways. To com- 
plete the pleasant prospect, one thing is needed, the 
economical substitute for present explosives, which 
shall be without danger in the midst of coal dust or 
fire damp. The causes which lead to devastating ex- 
plosions and the wholesale slaughter of the workers 
will then, we may hope, be altogether overcome, and 
each man will feel free from the incubus which now ever 
threatens him, and will know that his safety depends 
much more than formerly on his own watchfulness. The 
chief agencies through which a slight flaw at some 
point or the gross carelessness of some one man maj' 
now jeopardize hundreds of lives will then be in gree-t 

measure counteracted. 

^ I I ( a 

NATUBAL HISTOBY NOTES. 

Two large dog-faced h&hoons {Cynooephalus anubis, 
P. Cuv.) arrived at Central Park recently, and are 
now on public exhibition in the monkey house. They 
come from Nubia, Abyssinia, and are very rare. The 
mythological symbol called " Anubis," one of the 
Egyptian deities, representing a man with a dog's 
head, is taken in part from this species of baboon. 
They are even larger than Remus Crowley, the chim- 
panzee ; and with a view of making a pleasant break 
in his life of solitude by the introduction of agree- 
able companions, the dog-faced baboons were brought 
up to the door of his cage. Mr. Crowley was seated 
at his table eating his porridge, with a napkin neatly 
tied around his neck, as is his custom when at meals, 
and was in the act of conveying a tablespoonf ul of 
the porridge to his mouth when he caught sight of 
the visitors from Africa, who, seated in a movable cage, 
were regarding him with looks of polite surprise. In 
an instant, he wrapped his arms around the bowl of 
porridge, leapt from his arm chair, and fled to the 
further corner of his cage, where, with the big wooden 
spoon held aloft, he assumed a threatening attitude. 
This inhospitable conduct on the part of Mr. Crow- 
ley was responded to with fierce barks by the baboons 
without, who showed their teeth savagely and gave 
other evidence of a desire to make Mr. Crowley's 
nearer acquaintance. Under the circumstances it was 
thought best to put the baboons in a separate cage. 

Two very large cranes (Grus americana), not before 
seen here, have been place d in the sea lion pen. They 
are about 4J^ feet in height, and hence larger even 
than the S8,nd hill crane. One is in full plumage and 
white, while the other is of a beautiful light brown. 

A pair of mule deer (Cerous maorotis) are the most 
recent arrivals in the deer park. Their great ears, 
coarse hair, and big-jointed limbs give them a strik- 
ing appearance. They are dark gray in color and 
the tips of their tails are black, while that of the 
Virginian deer is white. When full grown, these deer 
will stand nearly five feet high at the withers. The 
first deer of this variety ever in Europe reached the 
London Zoological Gardens in 1879, being sent thither 
through Mr. Conklin, the superintendent of the Cen- 
tral Park menagerie. 

The copperhead snake {Ancistroden oontortrix) has 
now with her a litter of young copperheads curiously 
spotted and striped. 



A pair of caique (Caiea melanocephala), a species 
of " parrakeet," as the paroquet is now called by na- 
turalists, was recently presented to the city, and are 
now to be seen in the parrot house. This is the 
first time they have been on public exhibition here. 
Their coloring is very striking ; head black, throat 
lemon colored, back of neck orange, breast white, 
back and tail green. Their habitat is Demerara ; and 
sitting, as they constantly do, close together on the 
perch, they keep up a constant chatter. 

A pair of Upland geese (Bernicla magellanicus) have 
also arrived. These geese are found only near the 
Straits of Magellan and the Falkland Islands, which 
regions being colder than this, no trouble is antici- 
pated in acclimating them. The male is white, with 
breast and under parts barred with black, while the 
female is brown with black bars. They breed freely 
while caged, differing in this respect from most wild 
birds. 

Six pythons, each ten feet long, recently came here 
from India, and, though intended for the Central 
Park collection, could not be accepted through lack 
of funds, and four of them were lately sent to the 
Philadelphia Zoological Garden. They are of the 
class Pythorddw molurus, the same as that supposed 
to have been slain by Apollo. It is the same descrip- 
tion, too, which Virgil describes as attacking Lao- 
coon, the Trojan priest of Apollo, who urged his com- 
rades not to admit the wooden horse of the Greeks 
through the walls of Troy, which in reality contained 
a band of armed men, and led to the discomfiture of 
the Trojans. 

Professor Torrey, in his " Theory of the Fine 
Arts," complains that the famougstatue of " Laocoon," 
representing Laocoon and his two sons within the 
folds of two pythons, as pictured by Virgil, is defec- 
tive because of the misconception by the artist of 
the instincts of the python in biting. Mr. Frank 
Thompson, on the other hand, who imported the py- 
thons recently shipped to Philadelphia, and who has 
hunted them in Africa and India, tells the writer 
that Professor Torrey is in error as to this. Taking 
one from a box at his headquarters at 411 East 56th 
Street, recently, he exhibited its teeth, or rather the 
python did it for him. Both jaws were seen to con- 
tain a myriad of serrated teeth, and Mr. Thomp- 
son's right hand, which is now gashed about the 
thumb, is a striking illustration of the fact that the 
python can and does bite. He bites to secure his 
prey, and holds on until his folds are securely 
wrapped about it. Then he kills it by constriction. 
The python is not difficult to capture, and he tells 
the following story of his last hunt for it in Java : 
The Malay attendant having found a hole among the 
rocks where he believed a python lay hid, filled his 
turban with sand, which he „spread out before it. 
The next morning, the sand showing the monster to 
have gone out and returned, a trap was made of 
bamboo and placed immediately against the mouth of 
the lair, and the following night a great python crept 
in and was easily secured. 



Petrolenm V. Nasby on Socialism. 

I hate a capitalist, no matter how he becum one. I 
hate the meenspirited, grovelin retch wich will work 
ten or more hours a day, deprivin hisself uv beer, and 
terbacker, and cards, and bilyards, and hos racin, and 
sich, savin peny by peny til he hez ground enough 
out of the world to hev a shop uv his own, and to em- 
ploy other men to slave fur him, and thus go on 
akumulatin til he owns things. Such men are monopo- 
lists, and the enemies of labor, and grinders. 

I hol4 that the possession of a ten dolar bil makes a 
monopolist, and al sich shood be crushed. Ez hevin a 
ten dolar bil makes a man a monopolist, his monopo- 
lism increases jist in proporshen to the ten dolar bils 
he hez. The owner of a factory is a enemy to the 
human raae, and ez for the man who bilds a railroad, 
he 

*' Is a monster uv such hidgus meen. 
That to be hated needs but to be seen." 

My hatred of railroad managers is intens. It com- 
menst with the first time I wuz droped off the hind 
platform uv a trane for not payin fare, and hez increst 
with every repetishun uv the ofense, which generally 
happens every time I want to go anywhere. I lothe 
the ralerode monopolist. 

A grindin monopolist is any man wich has anything. 
Whenever a man hez saved anything, he becomes a 
capitalist, and ez capitalists are dangerous to labor, he 
should be made to divide it up so ez to be on a ekality 
with them wich never saved nothing. 

The mechanic or workingman wich saves so ez to 
own a house or a farm becomes a capitalist, and conse- 
kently a grindin monopolist, and ez accumolashens are 
dangerous to labor, wat he hez shud beconflskatedand 
divided up among us wich hezn^anything. Property 
is a crime. 

I ain't jist shoor that I hev got the socialistic doc- 
trine down fine enuff, but I think these definishuns 
will do, espeshly when you howl em under a reg flag to 
^ luvers uv humanity wich is chuck full of stale beer. 
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EKGIKEEBING XNVEKTIONS. 

A cable grip has been patented by Mr. 

Lewis B. White, of New Yorlc city. It is operated by 
compressed air, a piston from the cylinder containing 
which operates a rod having lateral projections, and 
connected with cable gripping jaws, constructed after 
a novel plan, that is calculated to grip and release the 
cable rapidly, and hold it firmly and securely. 

A steam engine has been patented by 
Mr. Herman Knebel. of Birmingham, Ala. It is a rotary 
engine, with a shaft provided with a piston having a 
head, with steam channels opening at their inner ends, 
on opposite sides of the head, and extended thence out- 
ward in opposite directions, making an engine which 
may be revolved in either direction, and which avoids 
dead centers by causing the crank pin or eccentric por- 
tion to serve as a piston head. 



AGBIGULTUBAL IKVEKTION. 

A plow has been patented by Mr. Jona- 
than M. Woodley, of Clio, S. C. The invention consists 
in an adjustable and reversible wedge-shaped block for 
use with an adjustable breast part which carries the 
sweep or shovel, the whole forming a plow gauge adapt- 
ed to suit plows of different lengths, and serving to 
regulate the angle or pitch and depth of entry of the 
sweep or shovel into the ground. 



MISCELLANEOUS IKVENTIONS. 

An ore separator has been patented by 

Mr. Henry C. Krause, of Lake Linden, Mich. Itscon^ 
struction is such as to allow a graduated bupply of water 
to the pan, and in such way that the valuable mineral 
will be separated or graded into different sizes, the ma- 
chine being economical in the use of water, and being 
simple and not expensive. 

A clothes line pulley has been patented 

by Messrs. John S. ColHns and Edmund J. Lyons, of 
Brooklyn, N. Y. A forked bracket attached to a base 
plate carries a larger and smaller pulley, the line pass- 
ing around the former and over the latter, which are so 
controlled by a crank that the line will be held securely 
and can be readily put up and takftn down. 

A coffin platform for graves has been 
patented by Mr. Seth Baker, of CoJorado Springs, Col. 
It consists of a frame with sockets, and standards with 
transverse sockets, etc., whereby coffins can be readily 
placed over and conveniently lowered into the graves, 
while at the same time hiding the open mouths of the 
graves. 

A spool holder for sewing machines has 

been patented by Mr. Friedrich Neuhaus, of Belleville, 
III. It is a friction device intended to prevent the spool 
from revolving more rapidly than is required, thus pre- 
venting the undue unwinding of the thread, it being 
adapted to be placed upon the spool spindle with the 
spool resting upon the fabric layer. 

An alarm for poison receptacles has 
"been^pgtentea by Mr. Oscar F. Frost, of Monmouth, 
Me. It has a clamping plate and loop supporting a 
bell, which is hung in such way that when the bottle or 
package to which it, is attached is taken in hand an 
alarm will be rung that will give notice of the danger- 
ous nature of the contents. 

A coffee pot has been patented by Mr. 
Joseph M. Lawrence, of Houston, Texas. It has a false 
bottom and tubes extending upward therefrom and 
communicating with the upper parts of two chambers, 
with other novel features, whereby the water heated 
will be forced up through the tubes and -discharged 
continuously into the receptacle containing the coffee. 

A wagon bed hoist has been patented 

by Mr. James S. Jones, of Crutchfleld, Ky. It consists 
of a windlass provided with a clamp, by which it may 
be temporarily secured to the wagon bed or bottom of 
the wagon box, with sheaves secured to the ceiling or 
upper floor joistsof the carriage house, for receiving J 
rope in hoisting the wagon bed. 

A hog pen has been patented by Mr. 

Lewis F, Chenoweth, of Millerton, Kan. The inven- 
tion covers an improved construction in various parts 
and details, whereby water or fluid feed may be placed 
in the trough from the outside, and whereby the ani- 
mals in different compartments can feed from the 
feed box and trough without disturbing each other. 

A process of and apparatus for coating 

fabrics has been patented by Mr. Edward Q. Sparks, of 
Brooklyn, N. Y. The invention provides for coating 
the material by projecting upon one or both sides a flne 
spray of the coating material, as wax, paraffine, etc., 
and maintaining the apparatus and material in a heated 
condition to insure uniform spraying over the entire 
surface. 

A fruit evaporator has been patented 

by Mr. Arthur C. Penniman, of San Jose, Cal. The 
construction is such that the fruit trays are subjected 
to more intense heat at the bottom of the oven, and are 
then carried by wheels to a cooler upper part, to give 
the desired degree of evaporation, then removed through 
a door at the end of the revolution, where fresh trays 
are inserted. 

A nut lock has been patented by Mr. 

Aaron C. Vaughan, of Shane's Crossing, O. The body 
portion of a nut is cut entirely through with a slit paral- 
lel to the axis of the bolt, and a portion of the part thus 
cut is depressed so as to act as a stout spring to bear 
against the other nut when screwed up, causing a strain 
to exist between the two nuts that prevents their turn- 
ing off together. 

An electric motor and generator has 

been patented by Mr. William Hansell, of Nevada, 
Iowa. They are mounted on a Ijllse common to both, 
and have their armatures both carried by the same shaft, 
with flxed pole pieces and removable electro or perma- 
nent magnets, arranged so they may be changed for 
others, the apparatus being intended for demonstra- 
tion in schools, for medical use, and a variety of pup- 
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Second-hand Tools For Sale by Poole & Hunt, Balti- 
more, Md.— One planing machine, will plane 35" wide, 
27" high, and W 6" long; one planing machine, will 
plane 30" wide, 26" high, and 6' 6'' long; one planing 
machine, will plane 24" wide, 22" high, and 5 feet long; 
one double geared chasing lathe, will swing 24" dia., 8' 
6" long; one drill grinding machine ; one small punching 
and shearing machine, with flywheel and clutch starting 
arrangement. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 136 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

Equatorial Mountings, Reflecting Telescopes, etc. 
Reasonable prices. Gardam & Sons, 96 John St., N Y, 
" Of earthly goods, the best is a good wife ; 
A bad, the bitterest curse of earthly life.** 
How many wives who to-day are almost distracted be- 
cause of their many ailments, all tending to make home 
unhappy, would become the best of all earthly goods ix 
they got rid of their troubles by using Dr. Pierce'e 
*' Favorite Prescription," which is an unfallln? remedy 
for those diseases and weaknesses which affllcL> the fe- 
male sex ! Send ten cents in stamps for Dr. Pierce's 
complete treatise on these diseases, illustrated by num- 
erous wood cuts and colored plates. Address World's 
Dispensary Medical Association, Buffalo. N. Y. 

Agents wanted all over the United States to sell pa^ 
tent spool holder for sewing machines. Sample and cir- 
cular sent to any address on receipt of 20 cents. Address 
F. Neuhaus. Belleville, 111. P. O. box89i 

A Mussulman gentleman, resident of Lucknow, India, 
wants employment in America. He is a matriculated 
scholar of English, a professor of Persian and Arabic 
philosophy and religion. A poet of his own language 
(Urder). For full particulars and testimonials apply to 
Mirza Mohamed Hadi Katra Azam Beg-Nakhas, P. O. 
Mansurnagar, Lucknow. 

For Sale. 
The powerful hydraulic dredge boat G. W. R. Bayley, 
now lying at Port Eads, La. Capacity, 2,000 cubic yards 
of sand or 4,000 of mud in 10 hours. Also two powerful 
tug boats. All in perfect order. Inquire at Room 709 
Mutual Life Building, No. 34 Nassau St., New York. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Foreman for machine tool department of a large sta- 
tionary and portable engine works. Must be a draughts- 
man and familiar with valve movements and high speed 
automatic engine work; must understand handling men. 
To the right person there is an opportunity to secure the 
position of superintendent of the establishment. Ad- 
dress, stating age, T. E. J., P. O. box 773, New York 

Eureka scroll sawing machine for sale ; been run for 
15 days; taken for debt ; good as new. Price, $62, spot 
cash. Address " Eureka." Worcester, Mass. 

Blake's Improved Belt Studs are the strongest and 
bestfastening tor Leather and Rubber Belts. Greene, 
Tweed & Co., 83 Chambers Sh., New York. 

Engines and boilers, >tf to 4 H. P. Washburn Engine 
Co., Medina, O. 

For Sale— The machinery, tools, plating apparatus, 
and raw material of a manufacturing establishment, now 
working on orders in brass and other metals. Very low 
rent, including steam power. Address Manufacturer, 
P. O. box 285, New Brunswick, N. J. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 

Concrete Apparatus, etc. Ernest Ransome, S. F., Cal. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St, N. Y. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
^'lAttle Wonder.** A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Supplement Catalogue.— Persons In pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
BNTiPTC American StrppLEMKNT sent to them free. 
TheSupPLBMBNT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co.. Publishers. New York. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Rubber Belting, all sizes, 77H per cent regular list. 
All kinds of Rubber Goods at low prices. John W. 
Buckley. 156 South Street, New York. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 

419 East 8th Street, New York. 

Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartf ord,Ct. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 112 Liberty St., New York. 



60,000 Mnerson's 1886 ^" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Emery, Walrus Leather, English Bull Neck and Pol- 
ishers' Supplies. Greene, Tweed & Co., 83 Chambers St., 
New York. 

" How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotcbkiss, 93John St., N. Y , 

Stewart's Anti-Incrustation Solution. See next issue. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 



NEW BOOKS AND PUBLICATIONS. 

The Age of Electricity. By Park 
Benjamin, Ph.D. New York, 1886. 
Chas. Scribner's Sons. Pp. 381. Il- 
lustrated. 

The general supposition with regard to a book on 
this subject at the present day, when so many electrical 
works are on the market, would be that it is not needed. 
Yet on perusal it at once is evident that a useful and 
attractive work is presented. The first chapters are 
devoted to the history of the subject, the honors 
being distributed with a very impartial hand. The day 
has gone by for all progress in the science to be at- 
tributed to one or two investigator?. The theory of 
the chemical anci mechanical generation 6i electricity 
is next taken up, along with the relation between elec- 
tricity and magnetism. This comprises about one-fourth 
of the book. The economical applications are next con- 
sidered, such aa the electrio light, motors, electrolysis, 
telegraphy, and telephony. A chapter on the induc- 
tion coil, and another on applications of electricity to 
war, medicine railways etc., concludes the text. The 
work ends with a short index. Designed for popular 
use, tTie matter summarized above is treated in a lighter 
styJe than usual. By varied allusions to history, myth- 
ology, and literature, the book is made much more 
interesting than is usual in its class. The most recent 
curiosities and novelties are described, and hold the at- 
tention.'The cuts and illustrations are numerous. Some 
are new, and some we recognize as very old acquaint- 
ances. The treatment of the subjects of potential and 
of difEerent arrangements of battery cells, the illus- 
trations being derived from vessels of water, and his 
allusion, also illustrated by cuts, to Gilbert's {of Pina- 
fore fame) '* Silver churn and the magnet," are worthy 
of full commendation. Some minor points are not so 
well disposed of. The description of Volta's pile seems 
far from clear. The greatmagnet of Professor Henry is 
said to have had a core 728 feet long— evidently meaning 
coil. We should have been pleased also to have seen 
the parody on Tennyson's Bugle Song attributed di- 
rectly to its author, most amiable as well as most pro- 
found of philosophers, J. Clerk-Maxwell.*. The author's 
allusion to Daniel Drawbaugh, and indeed his whole 
treatment of the Bell telephone controversy, is char- 
acterized by a due degree of moderation, when his own 
part in the telephone suits is borne in mind. 




HINTS TO CORRESPONDENTS, 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inqiiirtes not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special l¥rltten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) L. J. M. writes : I am using a var- 
nish on small pocket memorandum books which re- 
quire from twelve to fifteen hours to dry; when dry 
and packed together, they adhere, which is very object- 
ionable. Is there anything that I can put in the varnish 
to make them dry quickly? A. Use 6 oz. mastic, in 
drops; 3 oz. coarsely powdered glass, separated from 
the dust by a sieve; 33 oz. spirits of wine of 40**. Place 
the ingredients in a sand bath over a fire, and let them 
boil, stirring well. When thoroughly mixed, introduce 
3 oz. spirits of turpentine, boil for halF an hour, remove 
from the fire, cool, and strain through cotton cloth. 
Great care in manipulation is requisite to avoid a 
conflagration. Use a closed fire and watch incessantly. 

(3) H. B. asks : Are the sections of a 

Gramme electric machine's armature wound on back 
and forth the same as in winding wire on electro mag- 
nets? A. All sections are wound in the same direction. 
3. Please give me the approximate surface speed of dy- 
namo armatures, and does itj differ in large and small 
machines ? A. It varies from 100 feet up to several 
thousand feet per minute. It is greater in large ma- 
chines. 3. What is the best mode to adopt in charg- 
ing a Leyden jar with an induction coil ? A. Attach 
the ball to one terminal and the outer coating to the 
other, and carry a wire from the outer coating to within 
a few inches of the ball. This distance will determine 
the striking distance, 

(3) A. B. C. asks : Will a magnet be 

proportionately stronger with a given battery power if 
the layers of magnet wire are largely increased in 
number? Is a voluminous or intense current required? 
Is sulphide of calcium all that is necessary to make a 
luminous paint? A. The number of convolutions 
should be in proportion to the battery. Too long and 



fine a wire will oppose such resistance as to reduce 
the current. Also the outer layers will have less effect 
than the inner, owing to their remoteness from the 
core. The current should be strong, which is a func- 
tion of intensity and resistance. Sulphide of calcium 
properly prepared is the basis of luminous paint. 



TO INVENTOES. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the CJnited States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SciKNTiFic American, 861 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wblch Iietters Patent of tbe 
United States were Granted, 

September 28, 1886, 

AND EACH BEARING THAT DATE. 

[Seenoteatendof listabout copies of these patents.] 



Advertising medium and card or ticliet bolder, 

combined, Soutiiland & Warren 350,022 

Alarm. See Fire and burglar alarm. 
Algin and other useful products, E. C. C. Stan- 
ford 349,760 

Amalgamator, G. S. Armstrong 349,778 

Arm rest, B. A. Bennett 349,974 

Automatic sprinliler, Ij. B. Stone 349,764 

Awning, metallic, B. O. Pohl 349,810 

Axle box, car. H. Still 349,762 

Axle lubricator, car, Frechette & Girard (r) 10.767 

Bag. See Paper bae. 

Baking furnace and oven, B. B. Van Derveer 349,771 

Baling press, G. Ertel 349,934 

Ball. See Return ball. 

Bandage, supporting, B.H.Hart 349,793 

Barrel, tumbling, A. W. Getchell 349,986 

Bed bottom, J. C. Peacock etai 350,014 

Bed bottom, spring, S.J. Clark 349,980 

Bed, bureau, A. Kullch 349,723 

Bell switch, call, L. Townsend 340,024 

Bench dog, B. B. Hoopes 349,996 

Bench stop, G. B. Gardner 349.881 

Blast furnaces, tuyere pipe for, F. W. Gordon 349,841 

Board. See Wash board. 

Boiler. See Sectional steam boiler. Steam boiler. 
Traction engine boiler. 

Boiler cleaner, W. Row 349,955 

Boiler deflector, B. S. T. Kennedy 849,720 

Boot and shoe crimping macliine, L. Knetzger 350,065 

Boring cylinders, apparatus for, Watson & Wil- 
cox 349,963 

Bottle stopper, R. O. Stebbins 349,761 

Box. See Axle box. Bgg box. Journal box. 
Letterbox. Paper box. Toolbox. 

Bracelet, L. Lenau 349,803 

Bracket. See Shelf bracket. 

Brake. See Car brake. Vehicle brake. 

Brakelever, J. Kroupa 349,941 

Brick kiln, L. Simpson 349,756 

Brooch or badge for clubs, PhilUps & Shipton 350,079 

Broom, W. A. Nixon 349,897 

Brush, J. G. Luddy 349,727 

Burner. See Fire guard burner. Vapor burner. 

Button. T. W.G. Cook 350,042 

Button, M. D. Shipman 350,019, 350.020 

Button fastener, A. B. Muller 350,074 

Buttonhook and corkscrew, combined, Prahar & 

Shepard 849,741 

Cable grip. Ti. B. White 350.028 

Can. See Oil can. 

Car brake, H. S. Park 349,738 

Car, cable railway, L. B. White 350,091 

Car coupling, G. P. Almy 349.968 

Oar coupling, J. C. Askren 349.679 

Car coupling. M. J. Colbourne 349,694 

Car coupling, W. Johnston 350,060 

Car coupling, R. Jones 350,061. 350,062 

Car coupling, M. H. Kern 349,848 

Car coupling. D. Lippy 349,726 

Car coupling, J. Locher.. 349,805 

Car coupling, A. M. Marley 349,863 

Car coupling, W.' McConway 350.011 

Qjir coupling, B. W. Sweet 349.824 

Car coupling, G. F.White 349.866 

Car wheel, J. J. Billingsley 349.977 

Cars, pedestal and axle box for. D. McA Ulster 350.010 

Cars, track gripping device for railway, L. B. 

White 350.090 

Carpet sweeper, Bissell & Drew 349,684 

Carpet sweeper, G. J. Cline 350.040 

Carriage seat, C. Morgan 350.072 

Carriage steps, pad cover for, J. T. Dickey 349,956 

Cart, road, W. B. Getty 349.882 

Cartridge loader, H. H. Slinn 349318 

Cash system, pneumatic, Gazaille & Low 349,708 

Caster, T. F. Conklin 349,982 

Caster, H.B. Plumb 349,962 

Caster, trunk or furniture, S. M. Michelson 349,948 

Casting compound ingots, mould for, J. llling- 

worth 349,886 

Castrating instrument, J. Trullinger 350,088 

Cellars, draining, J. Nicaise 349,735 

Cereals, preparing, J. W. Robertson 349,812 

Chair.G. J. Shults 349,907 

Check or ticket register apparatus, J. H. Guest.... 349,710 

Cheese knife, W. McGlven 6t a! 349.782 

China tiring apparatus. S. S. Frackelton 349,985 

Churn, D. B. Soper 349,759 

Churn dasher, J. B. Mellor 349,854 

Cigarette tubes, apparatus for manufacturing, A. 

B. Decoufle 349,785 

Clamp. See GafT clamp. 
Clasp. See Garment clasp. 
Cleaner. See Boiler cleaner. 

Clock, B. T. Garcia 349,878 

Clock, electric, D. T. Garcia 349,879 

Closet. See Water closet. 

Cloth, flnishing imperfectly woven, N. T. Mash... 350.008 

Cloth, machine for winding, J. B. Windle 849,774 

Cloth tentering machine, R. S. Matteson 350,009 

Coffee, spice, etc., mill for grinding, Clark & Claw- 
son 349.693 

Coffins, device for locking, J. Q. A. Bennett 360.033 

Collar fastener, horse, R. T. Lombard 349,943 

Compasses, draughting, F. N. Gardner 349,840 

Corn and cotton sweep, Lewis & Babb 349,735 
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Cornstalk cutter. W. R. Stafford 349,822 

Corset, J. A. Anderson f>49,969 

Cotton gin, F. D. Child 349,692 

Coupling. See Car coupling. Hose coupling. 
Shaft coupling. Thill cou pling. 

Crushing and grinding mill. J G. Kirker 350.064 

Cuff holder, Richardson & Barkelew, Jr 849,902 

Cultivator, wheel. A. C Baker 349,972 

Cultivators, harrow attachment for, W. H. Hob- 
son 349.795 

Cutter. See Cornstalk cutter. Feed cutter. 
Cutting holes in wood or other materials, machine 

for, H. Weichert 349,772 

Damper. R. S. T. Cissel 349,921 

Detector. See Time detector. 
Digger. See Potato diager. 

Dish, soap. G. H. Laxton 349,890 

Display rack for parasols, etc., S. V. Hendryx . 349,938 

Door hanger, sliding, B. G. Wedd 349,829 

Door securer. J. E. Buckingham 349.688 

Doubling machines, stop motion mechanism for, 

J. Holroyd 349,989 

Drawers. W. R. Standen 349,910 

Drilling machine, B. L. Mansfield 349.728 

Drum, heating, J. W. Davis 349,6a'i 

Dust collector, W. Ince 850,059 

Egg beater, G. H.Thomas 350,023 

Egg box. E. C. Bower 349,919 

Electric machine, compound wound dynamo, E. 

Thomson 349,912 

Electric machine, dynamo, J. Jenkins 850,000 

Electric machine, dynamo, R. Kennedy 350.003 

Electric motor, B. T. & D. Higham 349,715 

Electric motor, R. Vogler.. 350.025 

Electric motor, dynamo. E. T. & D. Higham 319,716 

Electric subway. J. M.Jagel 349.797 

Electrical conductors, coupling device for. C. G. 

Perkins 349,809 

Electrical conductors, underground conduit for, 

- C. G. Perkins 349.739 

Elevator, Frisbie & Lockwood 349.706 

Elevator buckets, making, C. C. Scaife 349,754 

Elevator indicator. E. Marshall 349.729 

Embroidering machine, C. Guttinger 350,053 

End gate lock, wagon, D. D. "Whitney 349,965 

Engine. See Gas engine. Gas motor engine. Mo- 
tor engine. Steam engine. Steam and gas en- 
gine. Traction engine. 

Engine frame jig, L. Skinner 349,757 

Envelope counting machinery. A. A. Rheutan.... 349,745 
Excelsior and material for wood pulp, manufac- 
turing from wood. J. E. Goodwin 349,992 

Extension handle. J. A. Ackley 349.917 

Kan, rotary, P. Murray, Jr 349.855 

Feed cutter.B". Hamachek 349.713 

Fence, W. Kelly 349.940 

Fence gate, wire. T. Ruediger 850.082 

Fertilizer distributer, J. Hllliard 349,717 

Fertilizer, root, J. Buhrer , 349,874 

Fiber machine, J. Kennedy 360.063 

File, bill. J. Gottschalk 349,792 

Fire and burglar alarm, Thomas & Wood 349,911 

Fire escape, T. B. Woodward 349,870 

Fire escape ladder. J. P. Dunn 360,047 

E'ire guard burner and extinguisher, safety, F. W. 

B. Smith 850,021 

Fireplace front. J. H. Sams 349.813, 349,814 

E'rame. See Show frame. 

li^urnace. See Baking furnace. Blast furnace. 
Hot air furnace. 8team generator furnace. 
Vapor burning furnace. Warm air furnace. 

Gaff clamp, C. W. Brink 349.834 

Gas runner and rosette fastening, combined, E. 

Covert 360.048 

Garment clasp, D. Rosado 349,903 

Gas as a fuel, utilizing natural, Ij. P. Rider 349.811 

Gas engine, A. L. Riker 349,858 

Gas motor engine, N. A. Otto 350.077 

Gasoline vapor conductor. Porter & Daly 349,953 

Gate. See Fence gate. Overflow gate. Sliding 
gate. Sliding and swinging gate. 

Gate actuating mechanism, W. R. White 349,869 

Governor, J. Judson , 349,847 

Gun. cane. F. A. Wardwell 349.864 

Gunpowder press. E. Du Pont 3.W.048 

Hanie, J. Letchworth 349.891 

name attachment, J. Letchworth 349,892 

Hummer, drop, F. M. Leavitt 349,007 

Handle. See Extension handle. 

Harness, loop bar for, N. A. Gardiner 819,707 

Harrow or cultivator tooth. F. F. Wolgamuth 349,967 

Harvester binder, Harris & Lucas 349,994 

Harvester, cotton. C. E. Wright 349,776 

Harvester reel, h\ G. Becker 849,973 

Harvesters, bundle carrier for self-binding, C. F. 

Morgan 349,895 

Harvesting and binding machine, grain. J. F. 

Gordon 349.842 

Harvesting and binding machine, grain, W. 

Sc-hwingen 349.957 

Harvesting machine, R. Emerson 349.932 

Hat brims, machine for folding or curling. R. 

Eickemeyer * 849.701 

Hay rake and tedder, combined, M. P. Denney.... 349,928 

Hay rake, wheeled. C. Eastman 349.8:17 

Hay stacker, J. Locher 849,804 

Heel, convolute spring. G. W. Briddle 349.688 

Heel making machine. C. W. Glidden 350.051 

Hinge, lock. M. G. Kuhn 349,850 

Holder. See Cuff holder. Pencil holder. Rein 

holder. Ticket holder. Tool holder. 
Hook, See Button hook. Snap hook. 

Horse rake, C. La Dow 349.942 

Horseshoe blank bars, machine for rolling, il. C. 

Osterbind 349.950 

Hose coupling, E. B. Gold 349.991 

Hose protector, D. P. Dieterich .349,929 

Hot air furnace, G. L. Niehaus 350,076 

Hot air furnace, A. Ormsby 349,736 

Ice chamber, movable. I. Allegretti 349,831 

Ice machine. G. R. Jarman 349.798 

Incubator. F. Rosebrook 349,749 

Indicator. See Elevator indicator. Steam engine 
indicator. 

Ingot mould, compound, J. Illtngworth 349,998 

Inhaler and respirator, S. II. Brown 349,687 

Injector. E. P. Howe 349.997 

Insole, A. P. Rindskopf 849,8.59 

Insulator, N. T. Fitch .349,788 

Insulator for electrical conductors, S. F. McGill.. 349.89;! 
Iron by means of oxides of iron, dephosphorizing, 

J. Reese 349,744 

Jack. See Lifting jack. 

Journal boxes, attachment for, Griswold & Brad- 
bury 349,937 

Kiln. See Brick kiln. 

Kiln. L. Simpson 349,755 

Knife. See Cheese knife. 

Knitting machine, J. H. Osborne 349,808 

Knitting machines, counting apparatus and pat- 
tern card for, P. P. OlsBon .^.013 

Knobattaohment.G. Van Winkle 84t,9t5 

liabeUcabiaeUE. Gabriel ^9.790 



Lamp and lantern attachment. Swett & Brace. . . . 

Lamp post, electric. Doubleday & Lyman 

Lamp protector, electric arc, G. Jeff ery 

Lamp shades, ornament for, W. A. Hull 

Lamps, hanger for extension, G. E. Sovereign 

Lantern for use on railways and steam and sailing 
vessels, automatic signal. F. Watson 

Lantern, signal, C. H. Angle 

Lantern, tubular. J. H. Stone 

Lathe for turning journals of car axles, H. J. 
Small 

Letter box. A. S. Cook 

lifting Jack, J. W. Donohoe 

Lifting jack. W. F. Morell 

Link. W. Mild 

Lint machine, J. W. Johnson 

Ijiquids from solids, apparatus for separating, 
Gaillet& Huet 

Lock. See End gate lock. Nut lock. Seal lock. 

Loom, J. W. Emsley 

Loom picker staff check. B. F. Carter 

Loom Btedding mechanism, J. Hinchliffe 

Lubricator. See Axle lubricator. 

Mainsprings, winding stop for, C. Morlet 

Manacle, N. Davis 

Mat. See Water closet mat. 

Measuring tank, W. Neil 

Meat, preservation of. 0. Marchand 

Mechanical movement, A. A. Rheutan 

Medicating water, apparatus for, C. C. Harker .... 

Mill. See Crushing and grinding mill. Rolling 
mill. Windmill. 

Mining machine, S. McCarter 

Mould. See Ingot mould. 

Moulding machine, R. Savage 

Motion, device for converting, W. H. Wood 

Motor. See Electric motor. Vacuum motor. 
Water motor. Weight paotor. 

Motor engine, G. Daimler 

Mowing machine J. Pine 

Necktie fastener, A. J. Ash 

Nut and bolt, expansible. A. T. Lorme 

Nut lock. E. B. Kyle 

Oil can, G. Trubel 

Overflow gate for reservoirs, W. Halley etcU 

Package, Andrews & Gillingham 

Packing for pistons, metallic, W. H. liang 

Packing the joints of gas pipes, etc., composition 
of matter for, Rowand & Hunzeker 

Paint, manufacture of, G. W. Holley 

Pantograph, J. A. Wang 

Paper bag, W. C. Fageley 

Paper box, J. B. Duke 

Paper fastener, F. C. Hamilton 

Passenger recorder, Torrey & Casey 

Pattern for garments, H. Moschcowitz 

Pen, fountain, M. H. Kerner 

Pen, fountain. G. H. Sackett 349,752, 

Pen, stylographic. O. Bussler 

Pencil holder, J. Trebentscheck 

Piano action, upright, F. M. Lawson 

Piles, preserving, J. Cass 

Planter, T. J. Savage 

Planter, W. S. Strother 

Planter and fertilizer distributer. J. S. Jenkins... . 

Planter, corn, O. J. Colton 

Plow, F. Rotbmunt 

Plow, J. M. Woodley 

Plow attachment. S. A. Stienbarger 

Plow, sulky. Brown & Bragg 

Plowing, pulverizing and cultivating machine, 
steam, J. Q. A. Newson 

Polishing machine, pinion leaf. B. A. Marsh 

Potato digger, W. H. Tuttle 

Preservation of food substances, A. R. Roosen.... 

Preserving food, composition for, W. Radam 

Press. See Baling press. Gunpowder press. 

Printing machine, B. Huber 

Printing machine sheet delivery apparatus, J. 
Brooks 

Protector. See Hose protector. Lamp pro- 
tector. 

Pulley, hoisting, H. Butters 

Pump, Patten, Jr., & Anderson 

Pump piston, W. H. Wheeler 

Pump, pneumatic. R. Adiung 

Pump, submerged force. L. A. Kelly 

Pumps, vent hole closer for. B. S. Babcock 

Pyroxyline or analogous substances upon a man- 
drel, process of and apparatus for mounting, 
J. B. Edson.. 

Rack. See Display rack. Towel rack. 

Rails, circuit closer for. W. Daves — 

Railway, E. C. Jones 

Railway car signal. R. Solano 

Railway frog. J. J. Billingsley 

Railway frog, E. Campbell 

Railway rail. D. S. Tuthill 

Railway rail splice, C. P. Sharrer 

Railway signal, Rathbun & Burgess 

Railway signal, electric, W. Daves 

Railways, conduit for cable. L. B. White 

Railways, grip for cable. L. B. White 

Railways, part of the permanent way of, J. H. & 
W.Tozer 

Railways, slip rail frog for. Burnett & Folliott 

Railways, traction device for cable. J. H. Pendle- 
ton 

Rake. See Hay rake. Horse rake. 

Rake, H. Fisher , 

Reamer, H. R. Tillison 

Recorder. See Passenger recorder. 

Reel. See Harvester reel. 

Register. See Check or ticket register. 

Rein holder, N. McGoldrick 

Remedial appliance, G. Kugler 

Return ball. J. A. Groeninger 

Roller. See Towel roller. 

Rolling mill, Martin & Beavis 

Roof, portable, C. M. Keeler 

Rooflng, metallic. A. Wightman 

Rubber to leather, mould for vulcanizing, G. F. 
Butterfleld 

Salol, production of. Nencki & Self ert 

Salt graining anparatus, J. M. Duncan 

Salt to stock, device for supplying, J. Gushart 

Sap pails, device for supporting and protecting, 
C. O. Freer 

Sash balance, J. H. Corsbie... 

Saw, chain, B. F. Asper 

Saw, drag, J. P. Cyphers 

Saw, drag. W. W. Smith 

Saw settinu device, O. G. Franks 

Saws, guard for gin, J. C. Wallace 

Sawing machine, Demoss & Pearce 

Seal, lead and wire, E. J. Brooks '... 

Seal lock. 8. K. Allen 

Seal lock. D. Ferris 

Seat. See Carriage seat. 

Securer. See Doorsecurer. 

Seeding machine, broadcast. S. S. Speicher 

Sewing machine. W. F. Dial .....350^4. 

Sewing machinet Harlow & AngeU 



349,765 
350.(M6 
349,999 
350,058 
349,909 

349,828 
350,029 
349,763 

349,908 
35C.041 
349.698 
350,071 
349,949 
849,845 

349,990 

349,933 
349,979 
349,794 

849.896 
349,696 

349.734 
349,g52 
849,911 
349,884 



349,731 



349.SI5 
349,775 



349,983 
349,740 
349,832 
849.851 
349,724 
349,768 
349,712 
349,970 
850,004 



349,751 
349,885 
350,027 
349,838 
340,786 
349,993 
349,767 
850.073 
349.721 
349,753 
350.0S7 
349.914 
350,006 
349,835 
349,860 
349,823 
349,799 
349.836 
349,750 
349.916 
350,085 
350.036 

349.807 
849.944 
349,961 
3.50,018 
349,900 

850.056 



349.691 
349.a51 
349.8;j0 
349,777 
350.002 
349,680 



350.049 

349.926 
349,846 
349,959 
349,978 
349.783 
3.50.089 
349.958 
349,954 
349,927 
349,868 
349,867 



849.918 
349,689 



849,703 
349,766 



349,783 
349.849 
350.052 

349,730 
349.887 
349,966 

349.690 
3.50.012 
349.931 
349.843 

349,789 
349.922 
349,833 
849,876 
.H49,819 
849,989 
350.026 
349.984 
849.873 
349,871 
349,702 



ai9,821 
8G0.04& 

mm 



Shaft coupling, B. h\ Applegate 

Shawl strap, J. B. Perkins ■ 

Sheat metal scroll cutter, Kittredge & Leavitt.... 

Shelf bracket, J. H. Bacon ■ 

Shipping cases, cover fastening for, J. B. Thomp- 
son 

Shirt, S. Mendelsohn 

Shoe heel, I. Sommerfleld 

Shoe upper splitting machine. G. W. Sleeper 

Shovels, manufacture of. Long & Fischer 

Show frame, revolving, W. H. Genung 

Shutter worker. H. H. Wesler 

Signal. See Railway car signal. Railway signal. 

Slasher, C. H. Howard 

Sled, O. Unzicker 

Sliding and swinging gate, T. C. Curtis . 

Sliding gate, W. S. Brown 

Snap hook, G. M. Hubbard 

Sower, broadcast seed, S. S. Speicher 

Spark arrester and consumer, W. Hogan 

Spindle and flier, J. Good.. 

Spinning machines, spindle bearing for, J. B. Ty- 
nan 

Spinning machines, spindle support for, E. J. Car- 
roll 

Spinning machines, spindle support for, W. T. 
Carroll 

Spittoon, adjustable fountain. J. M. Fletcher 

Spooling machines, stop motion for, G. P. Bos- 
worth 

Spring. See Vehicle spring. 

Sprinkler. See Automatic sprinkler. 

Squares, adjustable head for T. E. I.^ Deane 

Squares, weatherboarding attachment for try. W. 
F. Seargeant 

Steam and gas engine, Frisbie & Lockwood 

Steam boiler, magazine, W. B. Dunning 

Steam boiler, sectional, D. L. Adams 

Steam engine. H. Knebel 

Steam engine indicator, F. R. IjOw 

Steam engines, reciprocating balance for, C. 
Louque 

Steam generator furnace. Palmer & Ewart 

Stirrup irons for beams, etc., machine formaking, 
W. Mcpherson , 

Stone slabs, press for making artiflcial, K. Schil- 
linger 

Stones, machine for gathering, N. Botsford 

Stopper. See Bottle stopper. 

Stove attachment, gasoline, C. Stockstrom 

Stove, gas, J. W. Baker 

Stove, gasoline, L. Stockstrom 

Strap. See Shawl strap. 

Straps, loop or band for, T. L. Ribers 

Street cars, driving mechanism for, N. Rogers. . . 

Streets and removing dirt therefrom, apparatus 
for sweeping, C. F. W. Seidel 

Sulphur from hydrogen sulphide, obtaining, C, F. 
Claus 

Suspenders, etc., metallic spring for, J. M. San- 
der 

Suture instrument, W. Gibboney. Jr. 

Switch. See Bell switch. Telephone switch. 

Table. See Toilet table. 

Tank. See Measuring tank. 

Telegraph, quadruplex, W. Maver, Jr 

Telephone exchange system, automatic, J. H. 
Bickford 849,975, 

Telephone switch. J. F. Mehren 

Telephonic apparatus. P. Gannon 

Temperature regulation, system of. W. S. John- 
son (r) 

Tennis nets, pole for lawn. Brathwaite & Lane.... 

Thill attachment, vehicle, D. W. Dudderar 

Thill coupling, D. D. Whitney 

Thill tip. anti-friction. R. W. Simpson 

Ticket holder, D. F. Crofut 

Time detector, watchman's pneumatic. C. D. 
Bernsee 

Tire for vehicle wheels. Ice, T. B. Williams 

Toboggan, J. C. Leslie 

Toilet table, infant's, H. Crocker 

Tongue support, wagon. L. E. Hastings 

Toolbox, G. E. Richards 

Tool holder, J. Crabtree 

Torpedo boats, gas heating chamber for. Haight 
& Wood 

Towel rack, folding, C. G. Udell . . 

Towel roller. C. G. Udell 

Traction engine boiler, W.B.Kurtz 

Truck, hand, A. Kell 

Tubes, unitmg, O. Mussinan, Jr 

Tubing, apparatus for corrugating metal, Holle- 
rith & Metcalf 

Tubing, machine for making metal, D. A. Ritchie 

Turntables, center bearing for, E. Samuel 

Turning rolls, apparatus for, J. Mcintosh 

Umbrella, A{. Apfelbaum 

Vacuum motor. R. Solano 

Valve gear, J. H. Pendleton 

Valve, straight-way, B. Lunkenheimer (r) 

Vapor burner, C. A. & L. Stockstrom 

Vapor burning furnace, J. M. Shephard 

Vehicle brake. J. L. Freasier 

Vehicle running gear, E. Fair 

Vehicle spring. B. A. Treat 

Vehicle, two-wheeled. G. C. Bovey . . 

Vehicle wheel, D. H. Rice 

Velocipede, H. A. King 349,800 to 

Velocipede, W. Phillips 

Ventilator. G. R. Buffham 

Vessel, iron marine. R. A. Reed 

Vessels, device for stopping leaks in. D. Jarvis.. . . 

Wagon gear, platform spring, W. L. Rayment. 

Walls, compound for protecting, F. M. Rusch- 
haupt 

Warm air furnace, W. H. Turner 

Washboard, J. M. Petree 

Washing machine, A. G. Brown 

Washing machine, J. W. Ricker 

Washing machines, lid and beater mechanism for, 
D. G. Benner 

Watch. D. T. Garcia 

Watchmaker's eyeglass, J. R. Lawrence 

Watch, stop, H. A. Lugrin (r) 

Water closet, J. Uprichard 

Water closet mat or toilet protector, S. J. Cox — 

Water conductor and receiver, W. H. McKenzie.. 

Water motor. P. Murray. Jr 

Weather strip, J. W. Farr 

Weather strip for windows, etc., G. W. Everett... 

Weighing and registering apparatus, grain, G. E. 
Baird . . 

Weight motor, T. J. Blagg 

Wells, expansion drill for boring, J. F. Dye 

Wheel. See Car wheel. Vehicle wheel. 

Wheelbarrow, W. Benjamin 

Windmill, S. H. Radway 

Window casing, A. B. Holmes 

Wire stretcher, J. C. De Witt 

Wire stretcher. W. N. Huling 

Zylonite and other plastic compositions to form 
s]i««t5» roclactloii oj; J. B. fidsoa 



349,678 
349,899 
349,722 
350,031 

349,863 
350,070 
349,862 
350,084 
350,067 
849,883 
849,865 



350.054 
349.827 
349,925 
349,920 
350,056 
349,820 
349,796 
349,709 

349,826 

350,038 

350,039 
349,704 

350,053 



349,697 

349,905 
349,705 
349,699 
349,918 
34H.888 
350.069 

350,068 
349,737 



349.861 
;i49,685 



350.094 
349,779 
350,087 

850,081 
360.017 

349,816 

849,981 

349,904 
349,791 



349,945 

349,976 
349,947 
349,889 

10,768 
349.986 
349,aJ0 
349,964 
349.817 
349,9^4 

349.780 
349,773 
350,066 
349.875 
349.714 
350,016 
349,923 



349,711 
849,769 
349,770 
349,889 

aio.ooi 

350.075 



DESIGNS. 

Badge, J. K. Davison 16,913 

Clock caae, W. C. Camp 16.912 

Counter or table leg, J. Hcfman 16,916 

Fabric, J. Phillips, Jr 16,919 

Gimp. L H. Leiter 16,918 

Horseshoe, T. F. tYederick 16,914 

Lampshade, F. W. Bach , 16.911 

Ring,G. Hartje 16,915 

Rug, J. W. Shaw 16.922 

Type, H. Ihlenburg 16,917 

Type ornaments, font of combination, J. West, 

16,920, 16,921 



TRADE MARKS. 

Dog biscuit and substances and preparations for 
feeding pheasants and other game birds and 
poultry, Spratt's Patent 

Feeding pheasants and other game birds and poul- 
try, substances and preparations for, Spratt's 
Patent 13,689, 

Flour, C. A. Hammond &Co 

Food for dogs, cats, poultry, and other animals, 
preparations of, Spratt's Patent 

Hosiery, W. D. & F. H. Ormsby 

Medicine for dogs, Spratt's Patent 

Medicine for pheasants and other game birds and 
poultry, Spratt's Patent 13.690, 

Musical instruments of all kinds, J. H. Foote 

Satinets or woolens, printed, J. M. Locke & Co 

Soap. S. C. Adler 

Towels and tidies, S. Wood & Ward 

Vegetable extracts for flavoring soups, Normal 
Company 



13.691 
13,697 

13,694 

i:j,687 

18.feS8 



13,692 
13.696 
13.(®8 
13,695 
13,700 

13,699 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this otBce for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
speciflcations, not being printed, must be copied by 
hand. 

Cauadiiiii Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 

foreign patents may also be obtained. 



^^t)pcrtij&cmcni)S. 



Inside Taffe, each insertion - - - 75 cents a line. 
Back Page* each insertion - - - $1.U0 a line. 

The above are charges per agate line— about eight 
words i.«er line. This notice shows the width of the line, 
and is s^t in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a^. publication office as early as I'hursday morn- 
ing to app&ar in next issue. 



— LOWPmOE-" 




Unequalled for houses, bams, and ALL buildings. 
Anybody can apply on steep or flat surface. 

WRITE AT ONCE FOE BOOK CIRCULAE. 

INDIANA PAINT AND ROOFING COv 

Samples free tf vou mention Sckntifle Amtncan, 



349,T1^ 
3«,T48 
349,956 
349,806 
360,030 
349,758 
349,898 
10,769 
350,086 
349,906 
360,050 
349,988 
349,960 
850,0:i4 
349,746 
349,802 
350,080 
349,7S2 
349,857 
349,719 
349,743 

150,083 
349.825 
350,015 
360,05.5 
349,747 



SEBASTIAN, MAY & GO'S 

ImpiOTCi screw Cntilag 

*ijAiiilAWPower 

Drill Presses, Chucks, Drills, 
Dogs, and machinists* and ama- 
teurs' outfits, Lathes on triah 
Catalogues mailed on application 
165 W. Sd St., Ciucinnati, O ^ 




Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. T. 




nXetnXXlo 



.349.880 
360:005 
10,770 
349,962 
.349,784 
349,894 
349,856 
349,787 
349,877 

349,971 
349,872 
349,70u 

349,681 
349,742 
349,995 
349,985 
360,057 



teex- Z£esat. 

No expensef or cooperage. 
More durable than wood- 
en kegs. Easily handled 
and cleaned. Can be made 
cylindrical or with abilge. 
Economical and conven- 
, lent for transportation or 
export. The kegs have 
been thoroughly tested, 
and give general satisfac- 
tion, beer having been pasteurized in them with better 
results than the oldniethod. The Universal Beer Keg 
Co. are now prepared to negotiate with parties desiring 
to purchase rights of States. For particulars inquire at 
the office of the Company, !i7 Mate !?t,, N. Y. 

Portable FORGK and Blacksmith's hand 
BI.OWEK. Hammelman's Patent. The lat- 
est and best. Star Machine Company, 

Buffalo, N. Y. 




BIT 



Squnre,Ovnl, or Kound Smooth HoleM. 

For carpenter, cabinet, and pattern work. 
_ 3^in. 50c., set $4.00, mailed free. Bridgeport 
■ Gun Implement Co., 17 Maiden Lane. N.Y. 



MINERAL WOOL. 

A fire-proof insulator of beat and sound. Samples and 
price list free. U. S JIINEBAL WOOL CO., 

2a COKTl-ANDT STKEE'I', N. Y. 
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The Best and Most Complete Book on Electro-Metallwrgy 
in any La/ngua^ e. 

WalirsIlahaiioplaslicMaiii;ulalioii: 

RE<'ENTI.Y PUUIilSHED. 

Giilvanoplasiic Manipulations. A Fractic 

Guide for the Gold and Silver Electroplater and tl._ 
Gal vano plastic Operator. Comprising the Electro- De- 

Eosition of all Metals by means of the Battery and the 
lynamo-Eleetric Machine, as well as the most approved 
Processes of Depositions by Simple Immersion, with de- 
scriptions of Apparatus, Chemical Products employed 
in the Art, etc. Based largely on the " Manipulations 
Hydroplastique8"of Alfred Roseleur. By William H. 
Wahl, Ph. D., (Heid.), Secretary of the Franklin Insti- 
tute. Illustrated by 189 engravings. 8vo. 65fi pages. 

Olorh. $7.50. 

^ujm.ai' free of postage to any address in the world. 

(I^~J. full descripti/ve and illustrated circular of the ahove 
work sent free of postage 10 any one who will apply. 

^^° Our Uatah -gue of Practical and Scientific Roofcs, 96 
pa^e Svo. and our other Catalogues and Circulars, the whole 
covering everu branch of Science applied to the Arts, sant 
free and free of nnstage to any one in ang part of the world 
who will furnish his address. 

HENRY CAREY BAIRO A CO., 

IndustrialPublishers, BOOKSELLERS & Importers 
810 Walnut !Sl., Philadelphia, Pa. 




IMPORTANT WORK 

ON THE 

LABO R QUE STION 

Studies in miodprn Soolalism and 
liabor Problems. 

By T. Edwin Brown, D.D. One vol., ISmo, cloth. 
Price, $1.25. 

This volume contains a brief history of Socialism and 
Communism, a careful exposition ot what the advo- 
cates of thesie theories claim, an acknowledgment of 
what ia just therein, and a searching criticism of their 
defects. As a presentation of both the labor and the 
capitalist sides of the controversy, the book will be of 
great service. 

SENT BY MAIL POST PAID, ON RECEIPT OF 
PRICE BY THE PUBLISHERS. 

D. APPLETON & CO., 
1» 3 4& 5 Uond St., New York. 



40 page illustrated price list, 30 pae:e book of banjo 
stories, and a copy of the Ba/njo and uuitar Journal, 
containing new music, all sent for 10 cents. Address, 
S. S. STI^IWART, No. 22d Church St., Philadelphia, Pa. 



SLATE R00FC0VER1NGS.~BY JOHN 

Slater. Characteristics of good slate, sizes of slate, lay 
ing slate. Contiiined in --ciuntific American Supple- 
MK\T No. 498. Friee lU cents. To be had at tMs 
office and from all newsdealers. 



I 



Mineral Lands Prospected 

Artesian Wells Bored. Superior Stationary En- 

Snes, specially adapted to Electric Ijight purposes, 
uiltby Pa. Diamond Drill Co., Birdsboro, Pa. 



I 



DRAWING 
INSTRUMENTS. 



illustrated catalogue 
sent on application to 
Wm. t. Comstock, 

6 Astor Place, 
' New York. 



2 to 25 H. P. 




CAS ENGINE. 

Warranted equal to any in 
ower and Economy, and Si 
or to all in Simplicity and 



Power and Economy, and Superi 
" 'a Simplicity and Com- 
itness. Gives an Impulse at 



P. O Box 148. 



every Revolution. 

H.H.LATHAM, 
Chicago Agent, U5 Monroe Street. 

Williams & Orton Mfg. Co., 

STERLING, ILL. 



BAIiTi UNIPOIiAll SyPtRm of Electric Lighting is 
cheapest and best for Arc or Incandescent. Foriufor- 
matiou, guarantees, and estimates, address 

NOVELTY ELEt-TlUC CO.. 

5th Sc liOcust sits., Philadelphia. 

FORErGNTrTENTS. 

Their Cost Keduced. 



The expenses attending the procuring of patents In 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CA N A A .—The cost of a patent in Panada Is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia. British Columbia, and Mani- 
toba. 

The number of our patentees who avail themsielves of 
the cheap and easy method now offereU for obtaining 
patents In Canada is very large, and is steadily increas- 
ing. 

KNtn; \NI>.— Thenew English law which went into 
torce on Jan. 1st, 1885, enab es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain Is the acknowledged 
fluancial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is like y to realize as much for the patentee 
it* Kngland as his United States patent produces for 
him at hnnae. and the small cost now renders it possible 
foralmost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTH Kit CXHINTIMES.— Patents are alsoobtained 
on very reasonable terms In France, Belgium, Germany, 
Austiia, Russia. Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Sciicntific AaiEiiiCANtoestaiJlish 
competent iind trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the.r clients promptly and proper- 
ly done and their interescs faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information usefu' to persons contemplating the pro- 
curiner of patents abroad, may be had on application to 
this office. 

IH r. N N ife CO.. Editors and Proprietors of Thr Sci- 
entific AMERICAN', cordially invite all persons desiring 
any information re ative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. S61 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address. MIJNN & CO., 

Publishers and Patent Solicitora. 

361 Broadway, New York. 

Branch Offices; No. 622 and 624 F street. Pacific 
Buildlog, near 7th Street. Washioxton, X>. C. 
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Bmery Wheel. 



AH other kinds Imitations and Interior. Our name is stamped in full upon all our 
standard BELTING, I'ACKINU, HOSE, and WHEE1.8. Address for new circular, 

NEW YORK BELTING ft PACKING CO., 

Warehouse: | 5 Park Row, opp, Astor House, New York 

Branches: 308 Chestnut St., Phila., IW Lalte St., chloa«o, 62 Summer St, Boston. 

John H. Chbbvbr, Tveaa. 3. D. Cheetur, Dep'y Treas. 



THE "ALLAKW" S>P1R.\1. BCJtEW DlUVliR. 
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FOB. LIGHT AND RAI'ID WORK. 

For Machinists, Gun and 
I LoclE Smiths, Cabinet Mali- 
I ers. and others. The great- 
s' est labor saving tool extant. 
Saves its cost in a very short 



time. Best qnality of material. Superior workmanship. No tiresome turning of the hand and twisting of the 
wrist. The Alford <& Berkele Co., Sole Asents, 77 Chambers Street, New York. 



Hall Type Writer. Price $40 




Interchanifeable rubber type ; 15 styles of type in Enfi- 
lish, also Greelt,- Italian, Norwegian, Swedish, Danish, 
French, Spanish, Russian, etc. 

"The Hall is, in my opinion, equal to any of the writ- 
ers on the market for speed, while it is simpler than all, 
and without a rival for distinctness. 

" Jas. A. Spaulding, M.D., Portland, Me." 

Send six cents in stamps for 40 page illustrated cata- 
logue. Hall Type Writer Co., !Salein, iUiiss. 



"25c. POLYGRAPH. 25c." 

Greatest drawing instrwment ev&r irwented. Source of 
endless instruction and amusement. Every boyaaidgirl 
should have one. A wonderful help to lades-in making 
original designs for aMfcindso/Zancy work. A revolution 
in drawing. Sample by mail, 25c. Wonder Catalogue free. 
EIAKIIACH ORGAN CO., 
809 Filbert Street, Philadelphia, Pa. 



MICRO-ORGANISMS OF POTABLE 

Waters —A paper by Dr. T. Leone, showing that atmos- 
pheric oxygen is not an element necessary for the In- 
crease of microbia in potable waters, and tnat thecar- 
Donic acid is the sole agent that interferes with the life 
of these organisms in carbonic acid waters. Contained 

in SCIKNTIFIC AMEKJO.AN SUPI'LEMENT, NO. 5*^4* 

Price 10 cents. To be had at this ofBce and from all 
newsdealers. 



THE IMPROVED PAPYROGRAPH. 

Best duplicating process in use. Over 1,000 perfect 
fac aimiles of any writing or drawing, executed with an 
ordinary steel pen, may be printed in Btocfc or colors, 
at the rate of 500 per hour. Solid lines, no dots, no roll- 
er, no wheels, no inking. Now used by thousands of 
leading Arms. Prices reduced. Competition defied. 
Send for Price List, Testimonials, and Specimens of 
work. S$. C. ANDKR^ON, General Asent. 

93 Duane »«treet. New York. 



THE CHEBPEST AND BEST ! 



, 6? PARK PLACE. NEW YORK^ 



Order from our "Special List.' 
THE JOHN T. NOYE MFG. CO., 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES ailll ELEVATORS 



I'ROVIUENCE, U. 



Telegraph and Electrical 



Medical Battenes, inventors* Models, Experi- 
mental Work, and fine brass castings. Send lor 
catalogue C. E. JOHTES A B KO. l^lncianati, 4K 

it i^uupw taot to us that you meotioD this paper. 



AiKtrews'p'oirgBed 

'The only Perfect Bed!! 

I40 8tvles: $30 up. The only ad- 
I JuBtable suspeHslon spring. 
. — A. H. Andre-ws & Co.. 

195 Wabash Avt!. Chicago, «S« B'wsj, N. Y. 





CALDWELI/S SPIRAL STEEI. CONVEYOR, 
131-133 West Washineion St., ChicaKO, III. 



THE STABILITY AND SPEED OP 

Tiichts. A paper by F. J. Hatten, discussing, from the 
standpoint of mechanics, the relative merits of the 
broad, shallow yacht and the narrow and deep craft, or 
'• cutter." Witu two figures. Contained in Soii'Jntifio 
AMEBiCAN SUPP1.1SMBNT, No. 491. Price 10 cents. To 
be had at this office and from all newsdealers. 




ROCK BREAKERS AND ORE CRUSHERS. 

W e manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taimnL-tneinTentiondeBcnbedinLettersPatent. issued to Eli w. Blalce June 13th 1858, togeth- 
er with N™ AND VALiJABij: iMpiiovKMKNTS, for which Letters Patent were granted May 11th 
and July ^h,18S0. to Mr. S. L. Marsden. /ill Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

nni.irF^^A^*i'^H'?9.SlX"i'*' ^^'l MACHINE CO., lUanufrs., Anso.iln, Conn. 
COPEI^ANO & BACON, Agentn. New York. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK MFG. 
CO., York, Fa. 




ARTESIAN 

Wells,Oilaiid Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
8t€am Drill ing Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

PierceWellExcBTatorCo. 
IVew York. 



$10.00 to $50.00 SSj^ 



A 

pro- 
fitable busl 
^^ AInffic I.Buterns nnd View^s of popular sub- 
jdHk Catalogues on application. Part 1 Optical, 2 
Mafnamatical, 3 Meter.rological, 4 Magic lianterns, etc. 
Ij. MANAN!>$E, 88 Madison 8treet, Chic^aro,]!!. 




No ScrewliME. 



E.&K. PATENT 

WooiwDrtoHise 

NO LOST MOTION. 
INSTANTANEOUS GRIP. 

T. C. IHASSET, Sole IHfr. 

IB 8a. Jrlfenon 8t. , Ohlcaco 
81 John St., N. Y. 



PATENT SHUTTER WORKER 

FOR SALE, or would sell State rights. The cheapest 
and best ever ofTered for sale. Easy to put on without 
cutting frame or shviter 

J. C. DRIGIGS, 89 Park Row, New York City. 



u 



S.COOK STOVE DRIER 



I ^f Handie6t,Oheapest,BeB6. Agents Wanted. 13 
' • 0/ Bq.ft.of TravB. 'Waigbt,251bs. Oircnlats f'->r 
AM. IMF'a CO.,Waynesboro.Fa. Box -u." 



MILL OWNERS. 

Price of Burnham's Improved Standard Turbine is cost 
of manufacturing. Pamphlet free. Address York, Pa. 



NEWS PAPER FILE 

The Koch Patent File, for preseTinir newspapers, 
magaziDfts. and pamphlets, h as been recently improved 
and prioi reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or $125 at the 
office of this paper. Heavy board sides ; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to pres erve the paper. 

Address 

unxx & CO., 

Publishers ScnL'JVDnc Akericak. 



PRESERVATION OF TIMBER.— HE- 

?ort of the Committee of the American Society of CivU 
ngineers on the preservation of timber. Presented 
June 25, j885. Preserving processes, kyanlzing, and 
results, burnettizing, creosoting, boucherie, decay of 
timber. Selection ox preserving process, modes of ap- 
plication. Will it pay? Contained in Sciiintific 
AMERICAN Snppi.it^MENT, Nos. 5lii, 513, SI 4, and 
517. Price 10 cents each, or 40 cents for the series. To 
be had at this office and from all newsdealers. 



A complete set of Tools for DrillinK Artesian Well. 
Have been used for well at Glen Island. Drills are for 10 
inch bore. Address 

J. H. STARIN, 

Pier 18 N. R., N. V. City. 



PROGRESS IN ASTRONOMICAL 

Telescopes.— By W. B. Warner. How the first telescopes 
were constructed. Galllio's telescope. Herschels modifi- 
cations. The Cassegranian system. Methods of overcom- 
ing chromatic aberration. Improvements in telescopes 
and accessories durinffthe last fifty years. Some of the 
more celebrated telescopes of recent times. Illustrated 
with n figures. Contained in scientific American 
SuPPi'EMENT No. 485. Price 10 cents. To be had at 
this offtce and from all newsdealers. 







ELECTRICITY APPLIED TO THE 

manufacture of varnish —Description of Messrs. "Muthel 
& Lutcke's process and apparatus for the manufacture 
of varnish from oils that have been treatfsd by gases 
previouslyFubmitted to the action of electricity. With 
2 figures. Contained in Scientific AMEtdCAN Sup- 
plement, No. 49!2. Price 10 cents. To be had at this 
office and from all newsdealers. 



TO THE STKEIj manufacturers 
OF THE 
UNITED STATES OF AMERICA. 

United States NAvr Department, > 
Washington, D. C. , Aug. 21, 1886. i 

The attention of all steel manufacturers of the United 
States is hereby invited to the requirements of the Navy 
Department in the way of armor-plates and heavy gun 
forgings, for the prosecution of work already authorized 
by Congress. 

This advertisement invites all domestic manufactur- 
ers of steel to specify, in competition with each other, 
upon what terms they will engage to prepare for the 
production of and produce the forgings and armor-plate 
required for modern ordnance and armored ships: and no 
bids will be considered oxcept such as engage to produce 
within the United States either all the gun-steel or all 
the armor-plate (or both) specified in this advertise- 
ment; nor will any bid be accepted unless accompanied 
by evidence satisfactory to the Department that the 
bidder is In possession of, or has made actual provision 
for, a plant adequate for its fulfillment. 

Bids are hereby invited for supplying this Department 
with the under-mentioned material : 

About 1,310 tons of steel gun-forgings, of which about 
328 tons will be for guns of six inches caliber, 70 tons 
for guns of eight inches caliber, and 912 tons for calibers 
between ten inches and twelve inches (hoth inclusive). 

These forgings are to be delivered rough bored and 
turned, and when in that state the heaviest forging 
which enters into the construction of a gun of each or 
the desired calibers will be about as follows : 

6-inch SJ^tons. 

8 " 5 

10 '* 9K " 

lOH" 9J^ " 

12 " 12K " 

All these forgings must be delivered within the follow- 
ing times from the closing of a contract, viz.: 

For 6 inch guns. 28 within one year, and the remainder 
within 18 months. 

For 8 inch guns, within two years. 

For 10 inch and larger guns, within 2X years. 

Preference will be given for earlier deliveries. 

Also, about 4,500 tons of steel armor-plates, to be of the 
best material and manufacture, shaped accurately after 
patterns to fit the f or mof each vessel for which i ntended, 
and of such sizes as may be required, varying somewhat 
as follows: 

20 feet by 8 feet by 12 inches thick. 

17M feet by 6 feet by 17 inches thick. 

IIM feet by i'4 feet by 6 inches thick. 

There will also be thinner plates. 

For information concerning shapes and weights of the 
gun forgings and armor-plates, what parts must be 
manufactured in sets, time of delivery of each set, the 
chemical, physical, and ballistic tests, which the metal 
must sustain in each case, and for all other particulars, 
apply to the Chief of Bureau of Ordance, Navy Depart- 
ment, Washington, D. C. 

Each bid upon armor-plate must specify the time with- 
in which the bidder will engage to make delivery; and 
preference will be given to earliest proposed deliveries. 

Proposals must be in duplicate, sealed and addressed 
to the Secretary of the Navy, Navy Department, Wash ■ 
ington, D. C, the envelopes indorsed "Proposal for 
steel gun-forgings and armor." 

They will be received at the Navy Department until 12 
o'clock M. on the 10th day of December, 1886, at which 
hour the opening of the bids will take place. 

The right is reserved to waive defects in the form of, 
and to reject any or all bids. 

Ten per cent, of the contract price will be retained 
from the payment for each article delivered, until the 
contract, as far as relates to articles of that class, shall 
have been completed. 

Separate bids may be submitted for the gun steel and 
for the armor, if any manufacturer so desires ; but bids 
covering both will receive preference, other things being 
equal. 

Bids will be compared in two classes. 

^rst. Gun Forgings. 

Second. Armor-plate. 

And the total sum for which, and the time within 
which the whole of the material covered by each class 
will be produced and delivered will be alone considered. 
WILLIAM C. WHITNEY, 

Secretary of the Na/vy, 

HOW TO REDUGB 

and maintain an even steam or water pressure is a 
question asked by every engineer. Our new Reducing 
Valve is perfect for this purpose. 

MASON REGUI.ATOR CO., 

22 Central. Street, Boston. 

THE PHILOSOPHY OF TWIST.— 

Why twist is put i n yarns for broadcloths, and the effect 
thHt it has in different classes of goods. Illuptrsited 
with two engravings. Contained in Scientific Ameui- 
CAN Supplement, No. 490. Price 10 cents. To be 
had at this office and from all newsdealers. 



WORKSHOP 




For the use of Manufacturers, Mechanics, and Scien- 
tific Amateurs. The bei:=t late collection published of 
such a wide variety of information. 

First Series.— Bookbinding; Candles; Drawing; 
Electro-Metallurgy; Engraving; Gilding; Japans; Pho- 
tography i Pottery ; Varnishing, etc. 450 pages, with 
illustrations, $^.2.00 

Second Series.— Industrial Chemistry; Cements and 
Lutes; Confectionery, Essences, and Extracts; Dyeing, 
Staining, and Coloring; Gelatine, Glue, and Size; Inks; 
Paper and Paper Making: Pigments, Paint, and Paint- 
ing, etc $'2.00 

Thirii Series.— Alloys, Electrics, Enamels and Glazes, 
Glass, Gold. Iron, and Steel, Lacquers and Lacquering, 
Lead, Ijubricants, Mercury, Nickel, Silver, T'in, Vana- 
dium. Zinc, etc. 480 pages. 18a illustrations, . $^J.O0 

Fourth Series.— Waterproofing; Packing and Stor- 
ing , Embalming and Preserving ; Leather Polishes ; 
Cooling Air and Water; Pumps and Siphons; Desic- 
cating; Distilling; Emulsifying; Evaporating; Filter- 
ing; Percolating and Macerating; Electrotyping; Ste- 
reotyping ; Bookbinding ; Straw-plaiting ; M usical In- 
struments; Clock and Watch Mending; Photography, 
etc S'^.UO 

II^~ Send for our complete Catalogue of books, free to 
any address. , 

I^" In ordering single volumes, be particular to men- 
tion the " se ries " wanted. 

Sent postpaid by MUNN & C0.,3til Broadway, 

New xoi'k, on receipt of price. 

CONSUMPTION nilRFn 

AND LUNG AFFECTIONS U U 1 1 L U 

Home Treatment. A la te discovery by a celebrated G-ep- 
xnan Physician, Is a POSITIVE remedy in Every Stage. 
TreatiBe with directions sent FREE to any sufferer. 
Dr.W,F.G.lfoetling&Co.M5o East Hampton, Conn. 



I New Catalogue of Valuable Papers 

contained in Sctenttfio Amibkican supplement, sent 
free of charge to any address. 

MUNN 4 CO.. 361 Broadway. N Y. 



CONCRETE AS A BUILDING MA- 

terial. A paper by Thomas Potter, calling attention to 
some of the less generally b nown, but most vital, points 
in connection with the production of good concrete for 
building purposes. Contained in SciENTiFin American 
StJPPLKMENr No. 187. Price 10 cents. To be had at 
this <^ce and from all newsdealers. 



OTTO CAS ENGINE. 



GUARANTEED TO CONSVmR 25 to 75 A M V OTHER GAS ENGINE 

PKR CENT. I,ESS GAS THAN A HI I Per BRAKR-HORKEHOW 



POWER 

PHILADELPHIA and CHICAQO. 



THE RESOURCES OP ALASKA.— AN 

interesting paper by Frederick Seliwatlca. Timber 
lands. Yellow cedar and itsviilue. Tlie salmon indus- 
try and salmon canneries. Whale fishery. Scenery of 
Southeastern Alaska. Tne fur industry. Mineral re- 
sources, Agriculture. Contained in Scikntihc A meki- 
OAN SUPPI.EMKNT, No. 496. Price 10 cents. To be 
had at this ofQce and from all newsdealers. 

CURE ?iig DEAF 

Peck's Patent Improved cushioned Eau Druus Pcrfectlf 
Bestore tke Hearing;, and perform the work of tiie natural 
drum. Invisible, comfortable and alway a in position. All 
conversation and even whispers heard distinctly. Send fop 
Illustrated book with testimonials, FREE. A ddress orcal 1 oo 
F. HISCOX, 853^1'O^w^'* ^^^ York. Meutionthis paper. 



PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articles used in perfumery, 
and the mod** of oreparing essences therefrom, stating 
the amount fc, id cost of material required, and giving 
over thirtj .ormu as for handkerchief extracts, with 
the cost oi jach. Contained in & ientific American 
SuppLKMrcNT. No. 47'Z. Price 10 cents. To be had at 
this OfBce and from all newsdealers. 

I ^>0^r I^xhauttted Vitality, Norvou« 

1 m. M ^% I Debility, and Weaknec^seH In 

^^ ^^ ^^ Men, resuUing from Excesses, cured 

\§ I ^\ ^^ r^ vuhnttt Stomach Medication by 

^^ ^^ ^ ^ Sealed Boole seal for 2 stamps. 
ai«ret«a Remedy Co., 1» Park Place, New YoA 
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Inside Pas:e« each iiiBertlon - - - 75 cents a line. 
Back Page, each insert ion - - - $l.O0a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 
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■..WRITE lOJtS, 



Address: The Amerhan Writing 

Machine Co., Hartford, Conn.; 

Hew York OfUce, 237 Broadway. 




EmE AMD Witeb-Pboop BtmBiNG Felt, 
Fibb-Pboof Faints, Steam Pacsikqs, BomEB 

>, COTEBINOS, ETO. 

Samples and deicriptive Price List free by mail, 

E. W. JOEITS UT'a CO., S7 UAIIEIT LAHi:, IT. 7 . 
CHICAGO. PHILADBJjPHIA. LONDON. 



HEATING BUILDINGS BY STEAM.— 
liy J. H. Bartlett. M . Inst., M.B. A description of the 
Bolly system of generating steam at a central point, 
transmitting it by mains to suitable distances, and util- 
izing it forneiitor power by means of meciianical de- 
vices. With 3 engravings. Continued in Sgientipic 
American scippi.ementNo. 4Sy. Price 10 cents. To 
be had at this office and from all newsdealers. 



The only Real Treatise on the Subject. 

The Windmill as a Prime Mover. 

Comprehending everything of value relating to Wind- 
mills, their Use, Design, Construction, etc. With 
many fine illustrations. By A. R. Wolff, M.E., Con- 
sulting; Engineer. 8vo, cloth, . . , $3.00 
^aUedpre^m on the receipt of the prUe. Adibress 
MUNN & CO., 361 Broadway, New York. 



HUB- FRICTION , 

dvyrcH 

The Ideal eviction Cluteh vnll I 
ttransmit any power. May be ^P-f 
I plied at any speed with(mt a jerk. I 
I When idle it nma in oil. Hasl 
Ibeen need for eigbt years. Ad>l 
I drees THE LINK BEXT MA-| 
BCHINERY CO., S3 South Jefier-I 
g St., (Ma 



THE DISCHAKGE OF ELECTRICITY 

from clouds. Description, by Mr. Loudon, of a pretty 
experiment to illustrate scmxe of the phenompna of 
thunderstorms. With one figure. Contained in Scien- 
tific AMEftiOAN Supplement, No. 493. Price 10 
cents. To be had at this office and from all newsdeal- 
ers. 




WITIIBRBY, RUUG & BICHASDSON. Manufacturers 

of fatent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester. Maas. Send for Catalogue. 



INTERNATIONAL INSTITUTE FOR 

liquefied Carbonic Gas. 

* O. BRUNLEB, 857 Broadway, New York. 



ON THE LIQUEFACTION OF GASES 

and other effects of extreme cold, and on some pheno- 
mena of high tension. By J. J. Doleman, P.O. 8. I'hy- 
siciii conditions of various liquids and gases dependent 
upon temperature. Liquefaction of oxygen and hydro- 
gen, t'ailletet's iipparatus. I^iquid ethylene as a mate- 
rial for cooling. Storage of liquefied gases. Phenomena 
associated with high temperature. Iron as a l)attery 
element. Contained in soikntifio American Sup- 
plement, No. 489. Price 10 cents. To be bad at this 
ofQce and from all newsdealers. 



A.. X1.A.X<.E(.XS, 

I'rovldeiiee, It. IiCI'itrk 6t.) SIxminuteB'walb WeBtfrometatloii. 

OrlKlnal and Only liulliler at the 

HARRIS-CORLISS ENGINE, 

Wltb Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Price tl. 26. 

HBKTION THIS FAFSR. 



PATENT RIVETED MONARCH RUBBER BELTING. 

^est 1x1 tlxe "V^oxrld. 

Specially adapted for PAPER MILLS, SAW MILLS, and 
THRESHING MACHIXBS. 

THE GUTTA PERCHA and RUBBER MFG. CO., 

New York) Chlcaito, San FranclscOi Toronto. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR 4 CO., 
614 and 616 Market St., Philadelphia. Pa. 



!<IHUIUUUUUUIUS 



UIMAMlUMm. 



'M^^m^^^msiUmS. 




Columbia Bicycles 
and Tricycles. 

GATiUiOGUE SENT FBEE. 

The POPE S[FG.CO.,597Wa8biiigtoQ 8t.,Bo8toD 

BranphHoweBl IS Warren St.* Kew 
Yoik i U6 WabBita Ave., OUeaso. 



ENGINEERING INVENTIONS SINCE 

1862.— Address of Sir F. J. Bramwell before the lostitu- 
tlon of Civil Engineers.— Bridge construction, pneuma- 
tic foundations, tunnels, canals, and river improvement. 
Appfiances for military engineering. Uses of cement. 
wood preservation. Iron and steel. Bronze. Com- 

Sressed steel. Steam boilers. Gas engines. The soda 
oiler. Sun and tide motors. Aerial navigation. Water 
supply. Transmission of power. lUuminatton. Liquid 
and firaseous fuels. Agricultural engineering. Contain- 
ed In Scientific American supplements, Nos. 488 
and 489. Ten cents each. To be had at this office and 
from all newsdealers. 






[V*l ' -.■vi\DASPECIALJYl3vr,-"- 
ss=:; JOHN GREENWOOD &C0. 




Chaniferin^, Howeling, and Crozliig. 



BARREL, KEG, 
Hogshead, 

ASD 

STAVE HACHIIVERT. 

Over EC varieties mann- 
faotured by 

E. & B. HOLMES, 

BUFFALO, N. Y. 





Plummer's Fruit Evaporators, 

Five hundred first premiums. <A11 sizes.) Over six 
thousand machines now in use. Send for catalogue. 
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Plummer Fruit Evaporator Company, Rochester, N. Y. 
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ATPyTPPQ and others desiring specialties 
HlCniCCO manufactured, will tind unequal- 
ed facilities and low estimates by applying to THE 
JEWEL MANUFACTURING CO., Toledo, Ohio. 




Barnes' Foot-Power Maehinery. 

Complete outfits for Actual Worksnop 
Business. Read what a customer says : 
" Considering its capacity and the ac- 
curateness of your No. 4 I-athe, 1 do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. 1 can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price List Free. W.F. & John Barnes 
Co. Address 1999 Mam St., Rockf ord, 111. 




Use the J BNKINS STANDARD PACKING in the worst 
Joint you have, and if, after following directions, it is not 
what we claim, WE WILL REFUND THE MONEY. 

Our* 'Trade Mark" is stamped on every sheet. None 
genuine unless so stamped, jy Send for Price List. 

71 John Street, N. Y. 79 Kilby Street, Boston. 
13 So. Fourth Street, Phila. 



DRAINAGE.— A SERIES OF VERY 

excellent directions for draining railways, roads, etc., 
by Mr. Charles Paine. Contained in Soibntifio Ameri- 
can Supi'LEMENT, No. 468. Price 10 cents. To be 
had at this office and from all newsdealers. 



D|f« OPFFD To introduce them, we 

DIM ^'rr tn.^jl Q,Yej^„ay, 1,000 

Self-Operating Washing Machines. If you want 

t one send us your name, P. O. and express office 

' at once. The National Co.,33DeySt.,N.Y. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had /orty one i/ears' 
experience, and now liave unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on vety 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrignts, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, /reeo/ charge, a Synopsis of Foreign Pa- 
tent Laws, showing the coRt and method of securing 
patents in all the principal countries of the world. 

aiTJNN Sc CO., Solicitors oi Patents, 

3S1 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa- 
dflc Bnildlns. near 7th Street. Wasblngton, D. C. 



MODERN BRONZE ALLOYS.— A PA- 

per by P. F. N'lrsey, C.B., presenting some valuable 
data concerning such bronzes as are being usefully em- 
ployed for engineering purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and Its applications. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper. Phosphor- 
manganese bronze. Phosphor-lead bronze. Phosphor- 
tin. Aluminum bronze. Silveroid. Cobalt bronze, 
contained in Scientific American Suppltsmbnt, No. 
465. Price 10 cents. To be had at this oflBce and from 
all newsdealers. 




"ACME" 



Automatic Safety Engine. 

1, 2, and 4 horse power. Always 
ready. No engineer. No dirt. No 
inoise. Cheap, reliable, economical 

Bochester Machine Tool Works, 

Rochester, New York. 



THE CONVERSION OP HEAT INTO 

usefulwork.— A series of interesting lectures by Wm. 
Anderson, M.Inst. C.E., presenting the modem views 
connected with the conversion of heat into useful 
worke I. Iawb of motion, the principles of work and 
energy, andthe laws of impact. II. Theories cf oscilla. 
tionand vibration. III. Properties of gases and vapors. 
IV. Transfer of the Invisible molecular motion of heat, 
and its change into the coarser and apparent motion of 
mechanical work. V. How the waste of heat in furnaces 
is prevented by the Siemens regenerator. The principle 
further illustrated. Cowper stoves. The gun as a con- 
verter of heat. VI. Heat engines proper. Illustrated, 
with 53 engravings. Contai neain Scientipio American 
Supple ents, Nos. 498.499,500, 501, 5U'^, 503. 
Price 10 cents each, or 60 cents for the series. To be 
had at tills o£Bce and from all newsdealers. 



CLARK'S NOISELESS RnBBER WHEELS 

No more Splintered Floors. 
'Different Styles. Catalogue Free. 

GE<t. P. CI. ARK, 
Box L. Windsor J^ocks, Ct. 




Arch St, Philadelphia ; 



LEATHER BEliTING 

best and most reliable Belt 
ever introduced. Made by 
C. A.SCHIEKEN i&CO. 

47 Ferry St., New York; 416 
Federal street, Boston. 
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BAKER'S 



^ Warranted absolutely pure 
Cocoa, from which the excess of 
Oil baa been removed. It haa three 
timet the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing leas than one cent^L 
cup. It is delicious, nourisl)^i^P 
strengthening, easily digested, and 
admirably adapted for invalids aa 
well as for persons in health. 
Sold by Grocers eTJBrywhere. 



W. BMER & CO., DorcbBSter, Mass. 
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THERA.PEUTICAL EFFECT OF THE 
Internal Administration of Hot Water in the Treat- 
ment of Nervous Diseases.— By Ambrose L. Banney, 
M.D. J?ules for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclndons. Contained in Scientific 
American Supplement, No. 463. Price lOcents. To 
be had at this ofQce and from all newsdealers. 



THE COPYING PAD.-:-HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to nrepare the gelatine pad. and also the anilineink 
by whicn the copies are made ; how to apply the written 
letter to the pad; how to takeoff" copies of the letter. 
Contained in Scientific American Stjppt-ement, no. 
438. Price 10 cents. For sale at this ofHce and by all 
newsdealers in all parts of the country. 

REGENERATIVE GAS FURNACES.— 

A new method of heating, by Frederick Siemens. Con- 
tained in ScientificAmertcan Supplement No. 47'^. 
Price 10 cents. To be badia>t this ofBce and from all 
newsdealers 



THE BEST STEAM PUMP. 

VanHuzen's Patent 8teain Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill; cannot 
get out of order; has nomoying parts. 

A Superioi* Fire Pump. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot,cold, sandy. Impure, etc.). Wemake 
ten sizes, prices from $7 to $75. Capaci- 
ties from lOO to 20.000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
of "Pumps." Van Duzen & Tift, Cincinnati, O. 




HYDRAULIC FLANGED HEADS, 

OF IRON OR STEEL, for BOILER and TANK MAKERS. 

Unequaled for Strengrtb and Uniformity. 
THE DICKSON MANUFACTURING CO. 



06 Lake mveet> ChicagOi 



icft..A.»a''X'o:Kr, 

Sit Oliver Streeti Boston. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



PUMPING MACHINERY.— BY E. D. 

Leavltt, Jr. Historical notes on machinery for mine 
pumping. Styles of pumps used in various well-known 
mines. Direct acting steam pumps. Contained In Sci- 
entific American supplement, No. 49'^. Price id 
cents. To be had at this office and from all newsdeal* 
ers. 



BstabUshed 1837. 

Machine Knives, 

L, & I. J. WHITE, 

BUFFALO, N. Y. 

Planing, Moulding, Shin^e and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cuttera to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 





OP THE 

MmxAMu §,mxkm 

FOR 1886. 

The Most Popular Selentifie Paper in the World. 

Only $3.00 a Year, Includinfr Postage. Weekly. 
d2 Nnmbers a Vear. 

This Tvidely circniated and splendidly Illustrated 
paper is published weekly. Every number contains si3C- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M achinery 
New Inventions, Novelties in Mechanics, Manufiictures, 
Chemistry, Electricity Telegraphy, Pbotography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every lntell:trent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Termsof Subscription.— One copy of the scien- 
tific American will be sent for one i/ear^-52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dolinrs by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.- One extra copy of the Scientific Ameri- 
can will be supplied gv&tmfor every clubof jive subserihera 
at ¥3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mom^y carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress^ all letters and make all orders, drafts, etc., pay- 
able to 

as^T7N"N" «Sc CO-, 

36 1 Broadway, New York. 



lli£ lilberty Street> New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
The Scientific Amkrican, but is uniform therewith 
in size, every number containing sixteen large pages. 
The Scientific American Supplicmicnt Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, liight. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, 15.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplemibnt, both mailed 
for one year for $1.00- Address and remit by postal 
order, express money order, or check, 

MUNN & Co.. 361 Broadway* N. Y., 

Publishers Scientific American. 

To Foreign Subscribers.- Under the facilities of 
the Postal Union, the SeiiENTiFic American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germ any, 
ttuesia, and all other European States ; Japan, Brazil, 
Mifixico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific AMERicAjf, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This Int^ludes postage, wbieh we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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